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N the nation’s display windows and on 

assembly lines for producers’ goods the 
phenolic plastics . . . and these are the Durez 
plastics . . . are showing their wonderful ver- 
satilirty. Even among the “general purpose” 
compounds, Durez continually provides 
buy-appeal and desired performance factors 
in new shapes, as shown here. These are the 
compounds your molder probably knows 
best, and can shape to your ends with im- 
pressive time and labor savings. 

If you're in a hurry to get things mov- 
ing, you'll find practical advantages in our 
continuing plant expansion program, per- 
fected quality controls, and new laboratory 
facilities. As specialists in phenolics, we can 
advise you on material and finishing econo- 
mies inherent in these plastics, and the use 
of mass production methods. Let us send 
you “Durez Plastics News,” showing each 
month what other manufacturers are accom- 
plishing with Durez. 


Durez Plastics & Chemi- 
cals, Inc.. 149 Walck Rd.. 


““BUY-APPEAL”’ North Tonawanda, N.Y 


Export Agents: Omni Products 


Corp., 460 Fourth Avenue, 
iS TAKING New York 16, N. Y. 





many new shapes 


IN ELECTRICAL APPLIANCES 


CONSUMER GOODS using Durez widely include this REG eter erwnr 


5% Ib. A.C.-D C. Sentinel “Treasure Chest” radio. Eight 
molded piec es comprise the nousing and novel controls. 
Colors of ribbed cabinet harmonize with other Durez 
parts. Front cover has inner and outer shells with loop 
rerial between. Molded-in holes avoid the need tor ma- 


chining. 


THE ELECTRIC MIXER gains much eye-appeal from its 
Durez one-piece motor housing and handle. This plastic 
is non-corrosive, easy to keep clean, sanitary. Its shape 
suggests the care with which intricate forms are obtained 


with Durez. Courtesy, Whippit Appliances, Inc. 


BRAND NEW APPROACH to a willing market is the 
Moldmaster line ot personal correspondence, card and 
stationary files for executives. Molded Durez handle and 
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sides with embossed panelling produce a warm, modern 


treatment that gives new salability to old stand-bys. Pro- 


duced and sold by Art Steel Sales Corporation 


IN PERSONAL FILES 


PHENOLIC PLASTICS that fit the job 
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A Thousand Improvements a Year! 


We at Ryerson believe that constant improve- intelligent, ever alert to do the job still better. 
ment in every operation is the key to good Encouraged to advance their own ideas, our 
steel-service. We continually invent, revamp, employees often assist in determining practical 
revise, reorganize—improve. Best of all, our alternates when great demand causes short- 
employees help show us the way. ages of the steel you need. To put this kind of 

Last year, for instance, our employees service to work for you, contact the nearest 


submitted a total of 3,686 suggestions, each of Ryerson plant next time you need steel. You 
which described a procedure, policy or piece of can be sure we shall do our best to serve you. 
equipment designed to improve the efficiency 








of our steel service. Of the 3,686 ideas, 1,379 PRINCIPAL PRODUCTS 
proved worthy of cash awards and are now be- 
ing used to the ultimate benefit of Ryerson BARS — Carbon and alloy, SHEETS —Hot and cold rolled, 
customers. Accepted suggestions ranged from ni pea end cold Say many types and coatings 
° . ein cm 
* a method of speeding the paper work in proc- . TUBING — Seamless and 
‘ STRUCTURALS — Channels, welded, mechanical and 
essing an order to more accurate gauges for our moh ' 
biggest friction saws — ten T 
ee ae ‘ fon PLATES—ShearedandU.M., STAINLESS — Allegheny 
This willingness of our entire organization to inland 4-Way Floor Plate sheets, plates, tubes, etc. 
help achieve maximum efficiency is one reason MACHINERY & TOOLS—for metal working 
we are able to promise you a steel-service that’s Ble 

















Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, 
Cleveland, Pittsburgh, Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco. 
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fontinuous casting of semifinished 
eel is seen aS one answer to decen- 
alization of steel industry... . 
public Steel and Babcock & Wilcox 

rked experimentally for several 

ATS. «+ » 

First shipment of bars for continuously 
st billets made in March this year. 
, « Long enough for finished steel to 
tested in service. .. . New process 
cutgrowth of practice commonplace in 
nferrous fields. .. . Brass molds 

ve definite structural and fabrica- 
onal advantages for this process... 
From the user's standpoint, continu- 
is cast steel means finer grain steel 
th less segregation and fewer inclu- 
ons. . « »« Forms now produced include 
bunds and flats. 

















Tin shortages will continue to plague 
dustry. . . . Government purchasing 
; tin for Stockpiling is being urged 

egardless of effect on industrial 
ers. . . « Government officials cite 
on-eSSential uses of tin as evidence 
hat industry does not absolutely need 
lit is getting. ... 

Nylon coating is adding considerably 
0 the life of wire rope. .. . Parti- 

melarly the grades of rope used on 

oisting equipment. .. . Plastic 
heathing protects wire from rolling 

d twisting action of pulleys and 


rums, - « Also reduces corrosion 
osses, 




















Black aluminized strip steel (described 
n August M & M) has many electronic 





5eS . Other uses in nonrelated 
bs ould follow in applications 
re } 


it emission is important... . 
=blaci: g bright surfaces which conduct 
do t dispel heat accumulations. 
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' MAT RIALS OUTiooK... 





- « « Laboratory experts think bright 
colors would never be used for radiators 
if designers understood physical 
principles of radiation. 


Aluminum supply situation, already 
tight, made worse by Pacific Northwest 
floods. . . « How severely is now known. 
. « « U. S. primary aluminum output 
dropped 13,354,825 1b. in June over 
May. . -. + Even plants not flooded lost 
production through curtailment of 
power. . . - Outlook still dark. . . 

Little prospect of improved aluminum 
supply even with increased imports of 
high-grade bauxite. . . . Power deficit 
for producing this metal likely to reach 
1,000,000 hp. by 1952 unless new sources 
of power are added quickly. ... 
Country’s plant capacity could add 175 
million pounds of aluminum annually — 
Still not enough to meet demand — if 
power supplies Should suddenly become 
available. 














Titanium, world's fourth most 
abundant metallic element, attracts the 
attention of more materials engineers 
every day. . . . Remington Arms (du 
Pont affiliate) announces extensive 
research program on fabrication and 
alloying of titanium. .. . Remington 
as well as Bureau of Mines offers 
sample quantities for field evaluation 
as an engineering material. ... 
Suggested uses now are aircraft parts 
(replacing magnesium), diaphragms, 
textile machinery, automotive pistons. 
- « « Titanium, unalloyed, is claimed 
to be four times as strong as magnesium; 
twice as heavy. . . Another compari- 
son: titanium weighs about 40% less 
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The Materials Outlook ccominuce 


than a given section of stainless 
Steel. .. . Has added advantage of 
corrosion resistance to atmospheres 
and sea water. 


Urea crystal, in short supply since 
war's end, now more readily available. 
- Result is greater quantities of 
urea-formaldehyde molding materials and 
resins. . . +. American Cyanamid Co. has 
completed Wallingford, Conn., expansion 
which doubles prewar capacity for molding 





Westinghouse now produces thorium, g 
fissionable product in a class with 
uranium, to a purity of 99.5% plus. ,, 
Basis of new patented process is contro] 
made possible by carrying work on under 
glass. .. .- + Previously a thorium 
oxide-calcium mixture was heated in a 
massive iron bomb. 


A British inventor has perfected a 
method for producing selenium in 
fibrous form similar to glass wool. 





materials and resin adhesives. ... 
Latter material important to plywood 
plants hampered by shortages in produc- 
ing high-grade, resin-bonded plywood. 











Desperate demand for metals reflected 
in increasing scarcity of stainless 
steel. .. . Orders for stainless, 
plentiful since war, not being booked 
for last quarter of 1948 by some large 
producers. . .. Industry produced 
180,000 ingot tons nine years ago as 
compared to 520,000 tons in 1947... . 
This year's output should top that 
figure. 





Jewelry manufacturers now looking 
with extreme favor on palladium. ... 
Easily cast, it can be used in intri- 
cate shapes. .. . Other plus values: 
Easy on tools and dies; doesn't chip 
Stones and holds them securely; takes 
high polish; retains brilliant 
whiteness. 








A new copper=-base alloy with small 
additions of cadmium and zirconium is 
becoming available for seam welding 
electrodes and similar applications. 

. «- « P. R. Mallory, developer, claims high 
electrical conductivity (75 to 80% of 
standard copper); high thermal conduc- 
tivity; good strength (tensile, 72,000 
psi.).... Best properties develop after 
heat treatment and cold working. 




















































- Molten selenium is sprayed 
through a series of nozzles into a 
chamber where it forms a felted mat of 
"wool”® on a moving belt. .. . Mats are 
cut into disks for rectifier and 
photocell use. 


Tightness of pig iron supply highlighted 
by two recent events. ... Blast furnace 
of Mystic Iron Works, near Boston, burned 
out and not to resume operations until No- 
vember, hits most New England foundries. 
- « « Cleveland area foundries fearful of 
results of sale of WAA blast furnace there 
operated until now by Republic Steel.... 
Failure of Mystic furnace may be forerunner 
of more furnaces going down, since most 
have been operated at accelerated rates 
Since war's end. 











A new thermosetting plastic resin, about 
to be announced, has remarkably short 
curing time. . . . Reported as curing in 
about 25 sec. . . . Plastic also has high 
heat resistance, low moisture absorption, 
unusual electrical characteristics, ex- 
ceptional dimension stability. 





Predictions are that capacity for 
wrought magnesium products -- extruded, 
deep drawn, rolled, forged -= will be &x- 
panded by 50 times in the next five years. 
. . . Any intensive armament program wil 
spur expansion. . . . Armed forees going t? 
magnesium for portability, among other 
things. 
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Hats Off to Plastics 


On one score or another plastics as engineering materials 
have taken a large panning since the inception of their 
industrial careers a few years ago. They've been called b 
their critics weak, expensive, oversold, misrepresented, 

lamorized, a fad, and other words which the postal laws 
orbid us to use in printed matter sent through the mails. 

Much of this was at one time justified, and some of it still 
applies to certain plastics (remember there are scores of 
different plastic materials, not just one). But an open-minded 
reading of Sherman’s lead-off article and Mack's manual in 
this issue clearly shows the extent to which these modern 
materials have matured, both economically and technically. 

On the economic front, plastics as a group are among the 
very few commodities in today’s markets that are scarcely 
more expensive than they were 5 years ago. Some plastics 
(e.g. polystyrene, polyethylene and nylon) are actually lower 
in price today than in 1942. This remarkable price-holding 
achievement, which can be credited to increased production 
and improved technology, means that some plastic materials 
are now cost-competitive with most metals even on a price- 
per-pound basis. 

The engineering properties available in certain plastics 
place them squarely, and sometimes high up, on the roster of 
useful engineering materials. Bearings, gears, cams, refrig- 
erator linings, ducts, hot-plate covers, pontoons and printing 
plates are among the newer successful uses that demonstrate 
the selective durability of engineering plastics, while cer- 
tain of the laminated plastics can boast of the highest 
strength/weight ratios of all the common lightweight struc- 
tural materials. 

industrially, the “plastics industry” is now doing a wise and 
workmanlike job in disseminating sound technical information 
about its products, and especially in promoting careful testing 
of proposed applications before placing them on the market. 
“Overselling’’ is considered a heresy, and all factors in the 
industry are staying away from it in droves. Even the still- 
young Plastics Show, with its judicious 18-month interval 
“between drinks,” could stand as an imitable model, in this 
respect, for some of its older counterparts. 

Yes, engineers who still think of plastics as essentially high 
cost materials, unable to sustain loads over a few thousand 
psi. or temperatures above 200 F, and incapable of fabrication 
into large structures and “difficult” shapes, are ignoring some 
of the best opportunities to build better products through the 
intelligent use of industry's most-improved group of materials. 
And that is foolish, gentlemen, for—like the automobile and 
the airplane—these plastics are here to stay! 


FRED P. PETERS 
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Give Flim the Brush-off... Quick! 


Dead Weight Goes, Payloads Increase When 
You Switch to Low-Alloy, High-Strength HI-STEEL 


You’ll find that the cost of oper- 
ating mobile equipment tumbles 
when you switch to units made of 
Inland Hi-Steel. This remarkable 
low-alloy steel has an unusually 
high strength-to-weight ratio... 
nearly double the working strength 
of ordinary structural steel, with 
more than 50% greater ability to 
stand up under dynamic loads. Be- 








cause lighter sections can be used 
without sacrificing strength or safe- 
ty, Hi-Steel decreases the weight 
of your equipment. In reducing 
dead weight, payloads are substan- 
tially increased, braking loads re- 
duced, and operating costs lowered. 


You get other advantages with 
Hi-Steel, too. It has about five 
times the atmospheric corrosion 














resistance of ordinary steel, and §is 
far more resistant to abrasion. It 
can be worked hot or cold, with 
little or no change from standard 
shop practice. 


To make larger tonnages avail- 
able to you, other companies are 
licensed to make Hi-Steel. Write 
for Bulletin No. 11. INLAND 
STEEL CO., 38 S. Dearborn St., 
Chicago, Ill. Sales Offices: Chi- 
cago, Davenport, Detroit, Indian- 
apolis, Kansas City, Milwaukee, 
New York, St. Louis, and St. Paul. 


Hi-Steel meets the requirements of SAE Specification 950 


INLAND 
HI-STEEL 


THE LOW-ALLOY, HI-STRENGTH STEEL 
Available in Many Forms 
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Acrylic plastics are used by Regal Plastics Co. to produce demonstration models 
of washing machines. This washer tub was molded in three pieces. 


Better 
Supply and Price Situation 
Forecasts Increased Use of Plastics 


by JOSEPH V. SHERMAN 


NCREASING SUPPLIES OF PLASTICS at prices that materials themselves. With the elimination of short- 


have risen much less than those of other materials ages, the plastics industry is entering into a buyer's 
indicate a greatly strengthened competitive position market, and it is therefore appropriate for every user 
r plastics as a group. These factors foreshadow in- or prospective user of these materials to reappraise 
reasing competition not only between plastics and _ his particular applications in the light of the changed 
her materials but also among the different plastics over-all situation. 
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Table |—Consumption of Plastics in 1947 Compared with 1946 
















































































| 
1947 | 1946 
(Thousands of Lb.) 
Cellulose acetate ond mixed ester: 
Continuous sheeting, under 0.003 gage 7,227 7,650 
Continuous sheeting, 0.003 gage and upward 7,844 7,500 
All other sheets, rods, and tubes 3,851 4,715 
Molding and extrusion materials 58,524 83,204 
ON iG ctl tihcctatccncenststbindschinecsdiaassnnsseseugsecssscceseeece 77,446 103,069 
Nitrocellulose plastics: 
Sheets 9,217 10,932 
Rods and tubes 3,669 7,229 
EE isk ch ahd ine el liinneteci libata nai chindaiateaiianciccidgacecscccesceses 12,886 18,161 
NEE ES SE ce 2 LE N.R. 12,183 
Phenolic and other tar acid resins: 
Laminating (dry basis) 40,546 27,725 
Adhesives (dry basis) 21,069 16,121 
Molding materials 193,969 139,624 
All others, including casting (dry basis) 63,456 58,201 
TIED seibinsacniastittshuhtccscnisisncenlesepsintiagnsettininianias da nck niobonene 319,040 | 241,671 
Urea and melamine resins: | 
Adhesives (dry basis) 48,554 40,797 
Textile and paper treating (dry basis) 15,949 13,534 
All others, including laminating (dry basis) 9,789 | N.R. 
yee ea RR Re SEE | 74,292 
Patna. ssa ee, ee 94,991 | 66,769 
j _ a —_ a 
Vinyl resins: 
Sheeting and film, including safety glass 66,426 | 52,079 
Textile and paper coating resins (resin content) 17,236 11,673 
Molding and extrusion materials (resin content) 73,114 61,852 
All others, including adhesives (resin content) 27,062 27,083 
RAE OEE EE cS ie Ne) SAREE RRS EE I oan 183,838 152,687 
Miscellaneous resins: | 
Molding materials 56,404 N.R. 
All others (dry basis) 29,574 35,690 








N.R.: Not Reported 
Source: Burcau of the Census, U. S. Department of Commerce 


Plastics are today going into such a wide variety 
of products—surface coatings and adhesives, as well 
as all kinds of molded and fabricated articles and 
parts—that it is difficult to say just where the largest 
increases im consumption have taken place. It is 
known that increasing quantities of plastics are going 
into the textile industry, for example, vinyl coatings 
for rainwear. Also, wall tile and floor tile are taking 
growing amounts of plastics. It is estimated that lino- 
leum floor coverings now take around 10 million Ib. 
of vinyl materials annually. At the same time that 
plastics have been finding such new uses, they have 
also been expanding their fields of applications in 
established markets. For example, there has been a 
staggering increase in the use of plastics in toys and 
novelties since the prewar years. 

Production of plastics and synthetic resins rose to 
an all-time high of around 850 million lb. in 1947. 
This compared with 728 million lb. in 1946 and 247 
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million Ib. in prewar 1939. The 1947 total repre- 
sented a gain of 16% over 1946 and was more than 
triple the 1939 figure. Surveys show that sales of 
compression and injection molded items in 1947 
amounted to $130 million, a gain of some $7 million 
over 1946. 

The totals, however, tend to obscure the fact that 
many plastics have shown much greater increases 
than the group as a whole, while some have actually 
declined. Thus, the phenolics, which are still the 
most important type, the urea and melamine resins, 
the vinyl resins and polystyrene, all showed substan- 
tial increases in 1947 over 1946. Only the cellulos« 
plastics had declines during the year. See Table I. 

Of the two principal divisions of plastics—the 
thermosetting (heat resistant) and thermoplastic 
(heat softening), it is interesting that most of the 
shifts in the use of plastics have occurred in the 
latter group, which includes most of the new ma 
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rerials that have been introduced in recent years. 
Particularly moteworthy has been the displacement 
of cellulose acetate by polystyrene. 

Cellulose acetate molding powder showed rapid 
rowth from 1934 when injection molding came in 
until 1946 when it reached a peak output of 83 mil- 
lion lb. It was one of the most widely used plastics 
in the automobile industry as well as in a broad range 
of consumer goods. Then in 1947, cellulose acetate 
molding powder got its first setback when consump- 
tion fell to 58 million Ib. The decline of 25 million 
lb. in cellulose acetate molding powder was offset 
by a gain of 28 million lb. in polystyrene which 
reached a new peak of 95 million Ib. 


Trend Toward Polystyrene 


The figures not only tell the story of what has 
happened but, in the opinion of well-informed sources 
in the industry, mark a permanent trend away from 
cellulose acetate toward polystyrene. Polystyrene is 
considerably cheaper than cellulose acetate and it has 

number of important advantages such as lower 
moisture absorption and better stability, as well as 
better electrical characteristics. On the other hand, 
cellulose acetate has a distinct advantage in toughness, 
which has dictated its use in many applications, not- 
withstanding its higher price. However, considerable 
research is now under way to overcome the brittle- 
ness of polystyrene, and success here would put it 
on a new competitive footing. 

The displacement of cellulose acetate by polysty- 
rene is somewhat reminiscent of the earlier displace- 
ment of nitrocellulose (celluloid) by the acetate, 
which is nonflammable. 

Polystyrene has also replaced some cast phenolic 
resins in such applications as brush backs due to 
greater speed of production possible. 

Another group of thermoplastics which have had 
rapid growth are the vinyl resins. The vinyls can be 
plasticized and given elastomeric properties like rub- 
ber. The big increase has been in elastomeric vinyls 
rather than in rigid vinyls, and this trend is expected 
to continue. The vinyls are among the most versatile 
of plastics and are widely used as molding and ex- 
trusion materials, sheeting and film, textile and paper 
coating resins, and adhesives. All uses except adhe- 
sives showed big gains last year. 

It is believed that plasticized vinyls will get more 
ind more business that is now going to rubber. One 
of rubber’s drawbacks is that it becomes brittle due 

oxidation, or sticky and soft due to depolymeriza- 

Not only are the vinyls definitely superior in 
e respects but they can be extruded and given 
right colors. One of the large vinyl producers visu- 
es colored vinyl pedal pads for automobiles instead 
the colorless rubber ones now used. The whole 
ion of competition is largely one of price, and 
price differential berween the vinyls and rubber 
rrowed, they will undoubtedly be used in more 
nore places because of their superior properties 

\ phonograph record industry is also using in- 
ng quantities of vinyl resins because records 
of them are nonbreakable and have superior 
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Vari-colored plastic pegs are used in a new system of train reservations 
recently inaugurated. (Photo: Courtesy Celanese Corp. of America) 


tone qualities. With light pick-ups, the vinyl records 
last longer before they deteriorate in quality. Also, 
the records can be made in color. 

A promising new use of the vinyls is in paints, 
such as antifouling paint for ships. 


Polyethylene Uses Outstrip Production 


Polyethylene, one of the new plastics developed 
since the war, has experienced such rapid increase 
in demand that supply has not been able to keep up 
with it. A wide variety of articles made of polyethy- 
lene, such as flexible tumblers, refrigerator trays, 
cigarette cases, coasters, and cosmetic containers have 
appeared on the market and some of them have since 
disappeared due to shortages of material. However, 
the supply situation for polyethylene is expected to 
improve later this year as the two large producers 
are expanding their productive capacity. 

When we turn our attention to the thermosetting 
plastics, we find that there have been few shifts 
from one material to another comparable to those 
which have taken place in the thermoplastics. The 
phenolics, oldest of the thermosetting resins, still 
accounted in 1947 for around 80% of the total 
output of all the heat-resistant plastics. Also, the 
phenolics are still the cheapest of all plastics materials. 

The urea and melamine resins, both of which are 
newer than the phenolics, have made rapid advances 
in use in recent years, but these have represented new 
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Many plastic materials are being used in upholstery applications, such as these pieces covered with Lumite fabrics 


applications rather than competitive ones. Both the 
ureas and the melamines can be colored and they 
therefore have more consumer appeal than the phe 
nolics but they are also more expensive. 

Principal uses of the urea resins today are in but- 
tons, closures, electrical wiring devices, and housings 
for radios and the like. Biggest markets for the mela- 
mines are in tableware and buttons. In general, the 
newer melamines supplement rather than compete 
with the urea resins. One example of this is that the 
ureas were used for picnic ware but the melamines 
opened up the whole field of restaurant and heavy- 
duty tableware. It is reported that one large chain of 
restaurants has adopted melamine tableware because 
of the great saving resulting from elimination of 
breakage formerly experienced with chinaware. Other 
new uses are awaiting larger plastics supplies. 


Outlook for Plastics Supplies and Prices 


Supplies of plastics, in general, have shown definite 
improvement over the past year. To a large extent 
this has resulted from increased production as new 
facilities have come into operation, but in certain 
cases it has been due to decreased demand, particular- 
ly for some types of luxury and semi-luxury goods 
which utilize plastics. On the whole, supply and de- 
mand have -been brought into better balance in the 
plastics industry than at any other time since the 
war, and the industry is gradually emerging from a 
seller's into a buyer’s market. However, each plastics 
material must be considered separately, since each is 
produced by different companies and is subject to 
different market factors. 

Output of thermosetting molding materials has 
continued at levels above 1947 as expanded facilities 
of producers have come into operation. Productive 
capacity is believed to be adequate and output sufh- 
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cient to meet virtually all requirements. It is expected 
that production will be somewhat increased this year 
Based on current plastics requirements, there is 
present no prospect of shortages in thermosetting 
molding materials. 

Phenolics—The bottleneck here has been in phe- 
nol, as the supply situation with respect to formalde- 
hyde has definitely improved. One large producer of 
phenolic plastics expressed the opinion that the strike 
at the Dow Chemical Co., Midland, Mich., plant 
might have an adverse effect on the situation as Dow 
is one of the largest producers of synthetic phenol 
Also, a strike has recently ended at the Durez Plastics 
& Chemicals plant, a large producer of both phenol 
and phenolic plastics. The spokesman quoted said that 
he had hoped that production of phenolic plastics for 
the year 1948 would exceed 1947 but that this expec 
tation is predicated on freedom from further strikes 
However, a spokesman for another large producer of 
phenolic plastics said that they were not too con- 
cerned regarding the strikes in certain plants in view 
of the over-all improvement in the supply situation 

Most producers report that supplies of phenol 
materials are in a relatively good position at this time 
and that they are able to take care of most require 
ments. Moreover, inventories are said to be very good 


Urea and Melamine Resins—Supplies of urea and 
melamine resins are reported to have shown definite 
improvement within recent months. New facilities 
for ‘the production of urea and melamine materials 
have been added which will double capacity. One of 
the largest producers of these resins said that begin- 
ning in August there should be a substantially 
creased supply and that no critical shortages of urea 
and melamine resins are expected after the fall of this 
year. Previously, these materials were on an alloca 
tional basis. 


MATERIALS & METHODS 


ms = 2 © 


nea fF Wi 








Polystyrene—Polystyrene is now in free supply and 
substantial mew productive capacity is coming into 
operation. It is estimated that polystyrene capacity 
should reach 200 million Ib. by the end of this year. 
However, conservative members of the industry do 
not expect consumption in 1948 to be more than 
25% over 1947, or approximately 115 million Ib. 


Vinyl Resins—Productive capacity for vinyl resins 
will be considerably greater this year than last and 
consumption is expected to exceed 200 million Ib., 
compared with 184 million Ib. in 1947. Some mem- 
bers of the industry estimate that vinyl resin con- 
sumption in 1948 will approximate 235 million Ib. 
and some expect it to go even higher. 


Cellulose Plastics—Both cellulose acetate and cel- 
lulose nitrate have been in good supply. Ample sup- 
plies of cellulose nitrate should be available this year. 
Productive capacity for cellulose acetate was increased 
in 1947, and supplies should be sufficient to meet 
demand in 1948. Ethyl cellulose was in good supply 
last year and present capacity should meet require- 
ments this year. 


Miscellaneous Plastics—Supplies of methyl metha- 
crylate, nylon and other miscellaneous thermoplastics 
are reported to be much easier all around and no 
shortages are foreseen. To a large extent these plastics 
have been going into items of a luxury and semi- 
luxury nature for which demand has recently fallen 
off from previous levels. 

The plastics industry has been taking advantage of 
the seasonal lull in-demand to increase stockpiles of 
materials in anticipation of the pick-up in business 
later in the year. It is not going to be caught short 
again if it can help it. Asked whether the industry 
will be able to sell all the increased output made 
possible by expanded productive capacity, one spokes- 
man replied that it would take a lot of development 
work in promoting new uses for plastics. 


Prices 


Up until recently there had been a definite down- 
ward trend in prices of plastics. Prices of several 
plastics, such as polystyrene and polyethylene, were 
being reduced even during and after the war when 
prices of most commodities were going up sharply. 
Within ‘recent months, however, the inflationary rise 
in costs of producing all commodities has more than 
offset economies in the cost of producing plastics, and 
the downward trend has been reversed. Nevertheless, 
the advances in prices of plastics have been much 
more moderate than in those of competing materials, 
and on a relative basis, plastics are today cheaper 
than ever before. 

Such advances as have been made in plastics prices 
have been relatively small. General-purpose phenolic 
molding powder which, before the war, sold at 1314¢ 
a ib., now sells at 1614¢, the last increase having been 
put into effect in Nov. 1947. Slight increases were 
recently put into effect for urea and melamine resins. 
In Mar. 1948, the price of urea resin in large quanti- 
tics was raised from 2714¢ a Ib. to 28¢. The increase 
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Table 11—Typical Prices of Molding Materials 














| 
| Price Range Per Lb. 
Thermosetting | 
IED icccksccspunainodigorss $0.1614-0.28 
RES ei 0.28-0.45 
Melamine ...................... 0.40-0.55 
Thermoplastic 
Polystyrene  ..........-cc0de00+ 0.27-0.42 
isi chininsiatinh citetaail 0.36-0.50 
Cellulose acetate ............ 0.42-0.54 
Polyethylene .................. 0.46-0.56 
SAE sltincbiibinssiibelonssses 0.65-0.80 
RES SEER Se 1.60-4.50 











was greater for smaller quantities. In June 1948, the 
price of melamine resin was raised slightly for small 
quantities but no increase was put into effect for 
large quantities. 

Price of polystyrene, which had been cut nearly 
in half since 1942, was increased slightly in Jan. 1948. 
The rise per lb. was 2¢ for the crystal, bringing it to 
27¢, and 1¢ for the colored, bringing it to 33¢. 

Prices of cellulose nitrate and cellulose acetate 
sheets were advanced this year for the first time since 
the war. The price of methyl methacrylate sheeting 
was raised in July 1948 from 75¢ per sq. ft. to 80¢. 

Some plastics prices are still pointing downward. 
Polyethylene was again reduced in Nov. 1947. to 46¢ 
a lb. for the uncolored and 52¢ for the colored. Nylon 
molding powder was reduced in May 1948 from 
$2.50 a lb. to $2.25. One manufacturer has lowered 
prices approximately 25% on vinylidene chloride 
film jn widths up to 40 in., as a result of expanded 
production facilities. 


Future Price Trends 


The plastics industry has had an outstanding record 
in reducing prices over a period of years. This has 
resulted from operating economies of large-scale pro- 
duction, as well as utilization of cheaper sources of 
raw materials and more efficient processes. If it were 
not for the forces now at work in the national 
economy making for higher costs all around, it would 
be reasonable to expect a continuation of the down- 
ward trend in plastics prices long under way. How- 
ever, the plastics industry, like all other industries, 
has to pay higher wages to its labor and higher prices 
for its raw materials, and such general factors are 
pushing up the level of costs in the industry. The 
future trend of plastics prices, therefore, will be 
determined largely by economic forces in general 
rather than by factors within the industry itself. 

It is reasonable to expect, however, that the differ- 
ential between plastics prices and prices of competing 
materials will be further narrowed because of the 
almost unlimited sources of raw materials for plastics, 
as contrasted with certain other materials such as 
wood and metals which are becoming scarcer and 
more expensive, and the vast amount of research 
under way in the industry to find cheaper materials 
and more economical methods of production. 
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These three cross-sections at different points between base and tip show the changing contour of the blade. 
The dark areas between spar and shell is filled with rubber. 


Steel and Rubber for Aircraft Propellers 


by KENNETH ROSE, Engineering Editor, MATERIALS & METHODS 





HE PROBLEM OF WEIGHT is exceedingly important pellers of greater size, it became obvious that the 

in aircraft design, and the reduction of weight forged aluminum alloy propeller had size limitations. 

without undue sacrifice of strength is a principal The weight of a solid propeller is proportional to its 
function of materials engineers in the aircraft in- volume, so that a small increase in the length of the 
dustry. Every part of the plane and its accessories is blade causes a disproportionate weight increase. It 
subjected to rigorous scrutiny and to constant review 
with the idea of the possibility of weight saving in 
mind. 

Early aircraft propellers were made of wood. As 
strength and durability requirements became more 


strict the strong aluminum forging alloys became New forming and joining tech- 
preferred materials. Increasing size of commercial 


and military aircraft, with engines of greater horse- niques have been developed to 
power, pointed to the hollow steel propeller, and 2 j 
American know-how with materials was ready. The produce strong, light-weight pro- 


hollow steel blade saw service during the closing 
years of the war. pellers. 


As more powerful engines were used to turn pro- 














66 MATERIALS & METHODS 





Movable furnaces are positioned under the hydraulic press, which forms shell and spar contours. 


has been estimated that 13 ft. propeller diameter is 
about the practical size limit for solid propellers, 
even of aluminum alloy. 

The Boeing B-29, for example, uses four-bladed 
propellers 16 ft. 7 in. in diameter. Using solid alumi- 
num alloy blades, a propeller weighed 867 lb. The 
same propeller made with hollow steel blades would 
weigh 638 lb—a saving of almost half a ton on a 
tour-engined ship. 

Development of the hollow steel blade was attended 
with numerous problems. When the blade’s shell was 
made quite thin, to take full advantage of the hollow 
construction, the surfaces tended to flutter under heavy 
load. Use of an internal spar permitted lightening of 
the shell without loss of longitudinal rigidity, but 
brought the difficulry of forming a sure and secure 
bond between shell and spar. Some danger of flutter 
in local areas also remained. 

blade recently developed by Hamilton Standard 
te Div. of United Aircraft Corp. solves these 
roblems by an unusual combination of materials, and 
the help of several unusual processing methods. 
made with a heat-treated alloy steel shell, an in- 

| steel spar silver-brazed to the shell, and a light- 
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weight filling of foamed vulcanized synthetic rubber 


to provide local rigidity for the shell. In addition, 
several important features have been made possible 
by the new construction. A de-icing system can be 
incorporated into the synthetic rubber filling along the 
leading edge of the blade, offering a considerable 
gain aerodynamically over the rubber boot applied 
externally to prevent icing. 

Chnceiiene ticket dnc bdecnis steel is used for the 
shells and spars of the hollow steel blade. Fabrication 
of the shell starts with sheet stock, with the two sides 
of the shell blanked out and formed in the opened 
position about a common edge. This is done on 
presses between mating dies in the usual way. The 
two sides are then folded upon each other to form 
the shell, and the open edges are welded in a seam 
welder of the stored-energy type. Trimming completes 
the preliminary forming of the shell. A copper alloy 
bead is applied to the leading edge of the shell to in- 
crease its wear and corrosion resistance. 

The spar is formed from an alloy steel forging. It 
is first lengthened, partially flattened along its length 
toward the tip, and tapered. This is done as a cold 
rolling operation. 














It was at this point that Hamilton Standard’s en- 
gineers found it necessary to devise new techniques 
and new equipment to produce the propeller blade 
they had designed. The shell had to be: 

(1) formed to surface contour; 

(2) treated to restore any carbon lost from the 
metal through heating or transportation in a 
heated condition; 

(3) heat treated to develop best strength proper- 
ties, and 

(4) securely attached to the internal spar. 

The last-named was particularly important, as the 
spar was to be the principal load-carrying member in 
the blade design. The most difficult processing prob- 
lem was to plan the operations requiring heat so that 
they would not interfere with one another. For ex- 
ample, the forming of the shell should be done hot, 
it was decided; heat treating and carbon restoration 
would require a furnace treatment, and the bonding of 
shell to spar must be done without decarburization 
or destruction of the strength obtained by the heat 
treatment. 

To form the thin metal that comprises the shell, 
with its low heat retention, a special type of furnace 
and press combination was built. Three furnaces, 
each with six retorts to permit use of controlled at- 
mospheres, were mounted on car rails in a pit. Over 
the pit the forming press was installed. The propeller 
blade shells are charged into the retorts, in which a 
slightly carburizing atmosphere is maintained to re- 
store any carbon loss in the surface layers of the alloy 
steel. Each blade is suspended from a retort cover. 
When the press is ready to receive one of the pieces, 
the furnace is moved so that the retort containing 
the shell ready for forming is positioned under the 
opening leading to the forming dies. Limit switches 
fix this position. With the retort opened, the shell is 
lifted at once to the press, is placed between the dies, 
and formed between the closed dies. Movement of 
the shell from the retort to the dies requires about 
10 sec. 

The furnace is propane fired, using many small 
burners to obtain uniformity in heating. Temperature 
is slightly above 1600 F. Propane is used for the 
carburizing atmosphere also, in a mixture of this 
gas with air, reacted in a separate building and fed 
to the retorts. The atmospheric gas is passed over 
lithium cartridges as it enters the furnace. The pipes 
carrying both the atmospheric gas and the combustion 
gas are equipped with flexible joints to permit move- 
ment of the furnace. Exhaust gases are carried away 
through ducts so arranged that discharge ports open 
to connect with the proper duct as the furnace moves 
from station to station. 

In order to form the thin steel to the desired con- 
tours with high accuracy and without danger of col- 
lapse of the shell, the shell is expanded by internal 
gas pressure after the dies have closed, filling the 
cavity. A flexible steel diaphragm is used to seal the 
inboard end of the shell, still attached to the retort 
cover. 

Forming of the spar is somewhat less involved than 
for the shell. Starting with the tubular forgings, from 
which any decarburized surface has been removed 
by machining, the diameters and wall thicknesses are 
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tapered by cold rolling. The spar goes to the cop. 
trolled atmosphere furnaces, therefore, without the 
need for carbon restoration, and a neutral atmosphere 
is maintained for protection only. The spars are 
similarly handled in the moving furnaces and the 
overhead press, except that the inboard end of the 
spar is threaded, is screwed to the muffle cover 
to transfer gas pressure for expanding in the dies. 

Joining of the internal spar to the shell required 
considerable study and experimentation. Silver braz- 
ing was decided upon as the best bonding method, 
A silver brazing alloy is placed along the upper and 
lower sides of the spar as strips of foil, and the shell 
is slipped over the stiffening member. The pieces are 
then placed between the dies of a hydraulic press, 
and sufficient gas pressure is applied internally to 
hold the shell against the dies, which are electrically 
heated. The brazing alloy is fused_and the contours 
of the blade are corrected in this operation. 

As the strength of the blade depends a great deal 
upon the firmness and continuity of the silver brazing, 
which is inaccessible to visual inspection, an electrical 
conductivity device has been developed to test the 
bond. A pair of contactors form one arm of a bridge 
circuit, and when the external surfaces of the blade 
are stroked with the contactors over the bonded areas, 
high conductivity indicates complete bonding. 

With the metal portions of the blade assembled, 
the internal surfaces are treated with a protective 
cement. To provide local stiffening of the blade areas 
not in contact with the spar, a lightweight filling of 
synthetic rubber is next introduced. If de-icing is to 
be used, a network of fine wires is placed inside the 
shell along the leading edge of the blade, to be con- 
nected with the electrical system of the plane during 
flight and serve as a resistance heating element. The 
remainder of the cavity is filled by processing the 
synthetic rubber compound, inserted as strips, between 
vulcanizing dies heated by steam to 300 F. Both a 
foaming compound and the vulcanizing agents are 
included in the rubber formulation, and, under th¢ 
temperature of the vulcanizing treatment the rubber 
is swelled and foamed, then hardened. The result is 
a low-density material, rigid, and of adequate strength, 
that fills the irregular cavities completely, provides 
insulation for the electrical de-icer, and bonds well 
to the cement-coated metal walls. 

Another innovation in propeller blades is the use 
of four grooves in the hub of the propeller blade itself 
as ball races for the bearing through which pitch 1s 
adjusted. These grooves are induction hardened. 

Hamilton Standard engineers feel that the new 
type propeller will prove to be a solution to many ot 
the problems of propeller design in the large sizes. 
Aircraft propulsion by propellers is receiving com- 
petition from jet propulsion, especially in the high- 
speed military craft, and in planes for special pur- 
poses, such as the launching of large planes from 
carriers. The propeller, they say, is still the most 
efficient means of pulling cargo through the air a 
speeds up to and possibly beyond the velocity of 
sound, and they expect the new blade, permitting 
stronger, lighter-weight structures in the sizes here- 
tofore excessively heavy, to demonstrate the possi- 
bilities of this standard means of air locomotion. 


MATERIALS & METHODS 











Aluminum die casting costs were reduced through use of this two-chamber 


induction melting furnace. 


Two-Chamber 
Induction Melting Furnace 

















Closer control over melting and 

holding temperatures results in 

lower rejection rate and _ in- 
creased productivity. 














Lowers Aluminum Die Casting Cost 


by FLOYD J. KAMIN, President, Kamin Die Casting & Manufacturing Co. 


iX MONTHS AGO we installed a new two-chamber 
electric low frequency induction furnace for melt- 
ng and holding aluminum. This furnace, manu- 


factured by the Fisher Furnace Div., Lindberg Engi- 
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neering Co., replaced a conventional gas-fired crucible 
furnace also manufactured by Lindberg-Fisher, and 
has proven, we feel, to be an outstanding develop- 
ment in the aluminum die casting field. We recently 
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This schematic drawing shows the relationship between 
chambers of the two-chamber melting furnace. 


installed a second furnace—have ordered a third, and 
in the near future plan to use this type of furnace 
for our entire aluminum melting operation. 

In this furnace, two chambers are provided instead 
of the usual single chamber. One chamber (the 
charging chamber) is for receiving ingots or molten 
metal. This chamber is connected to a second chamber 
(the ladling chamber) by melting channels. 

The second chamber, therefore, holds only molten 
metal—and ladling can take place continuously even 
though cold metal has just been added to the charging 
chamber. Within reasonable operating limits, the 
addition of cold metal to charging chamber does not 
lower the temperature in the ladling chamber. 

We find that the unit is really two furnaces in 
one—eliminates necessity of having two furnaces and 
transferring metal from a melting furnace to a hold- 
ing furnace. 

Operating figures for the past six months show a 
60% reduction in rejects, a 46% increase in produc- 
tion, only a 10% imcrease in melting cost, a 33% 
reduction in labor costs, and a 73% reduction in 
maintenance costs. These figures are based on a typi- 
cal production run of lawn mower wheels. 

In addition, the new furnace contributes greatly 
to the operator's comfort, as reduced radiation of 
heat from the furnace shell has resulted in a tempera- 
ture drop of about 25 F in the immediate vicinity 
of the operator's station. 

Also of considerable importance is the fact that 
initial cost of the new equipment (while higher than 
conventional types of fuel fired melting furnaces) 
is definitely not prohibitive. As a matter of fact, 
initial costs figured with savings and advantages 
mentioned above reduces costs per casting and puts 
us in a better position on a price basis when bidding 
competitively with other producers of die castings. 


Rejects Reduced 60% 


With our old gas-fired furnaces, temperature in 
the molten metal fluctuated from 25 to 50 F. Excess 
temperature frequently resulted from overheating of 
the crucible on the flame side. Temperatures at the 
surface of the molten aluminum were often too 
high because the flames bathing the furnace crucible 
would spill over the crucible edge onto the aluminum. 
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With temperatures alternately increasing and de. 
creasing, it was difficult to maintain the correct oper. 
ating temperature for the die. This, of course, caused 
high scrap losses and shorter die life. 

The excessive surface temperature of the aluminum 
led to high gas ion from moisture in ‘the air 
and also from products of combustion. This made 
fluxing necessary. Another factor contributing 1 
rejects was alloy segregation, which sometimes took 
place because there was no agitation of the met! 
during heating. That segregation took place was 
proved by the various deposits found in the bottom 
of the crucible. 

With the mew two-chamber induction furnace. 
temperature variation is reduced to a plus or minus 
5 F. With a lower temperature constantly maintained, 
gas absorption from moisture in the air is minimized. 
Absorption from products of combustion is, of course, 
completely eliminated by the use of electric heat 
instead of gas heat, as is surface over-heating caused 
by gas flame spillover from the sides of the crucible. 

The electro-magnetic fluxing of the induction fur. 
nace causes a gentle intermittent agitation of the 
molten aluminum, which helps maintain consistent 
structure throughout the aluminum, and minimizes 
alloy segregation. 

Another advantage of the new furnace was that 
aluminum in the ladling chamber was almost com- 
pletely free of foreign particles—all dross and residue 
remaining in the charging chamber, either floating 
at the surface or sinking to the bottom. 

The lawn mower wheel previously referred to 
requires a 2)4-Ib. shot of molten aluminum at 1180 F. 
We operate on two 10-hr. shifts with an idling 
period of 4 hr., for a total of 24 hr. 

Rejects with the old furnace frequently ran as 
high as 15%, compared to only 3 to 5% with the 
new two-chamber furnace, as shown in the following 


table. 























2-Chamber 
Induction 
Old Furnace; Furnace 
Lb. Capacity 240 700 
Casting Production Per 20 
Hr. Day | 812 1062 
Rejects 121 53 
Total Net Production 691 1009 
Temperature Fluctuation 25 to 50 F | 5 F 
Total Lb. of Aluminum 
Melted Per 20 Hr. Day 2030 | 2655 
Lb. of Aluminum Cast Per | 
Hr. | 101 | 132 





As shown in the preceding table, net production 
after rejects increased from 691 lawn mower wheels 
to 1009—an increase of 46%. On this particular fur- 
nace, we get approximately 3.5 Ib. melting per kwh., 
including holding losses. 


Melting Cost Comparable 


Our operating figures show that melting cost pe! 
Ib. has been 27/100¢ with the old furnace and 
30/100¢ with the new furnace. Here are the figures 
on which we have based our computations: 
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Electric Furnace 


35-Kw. Furnace Rating—700 Ib. Holding Capacity 
Melting Rate 165 Ib. Maximum 


Power consumption per hr. for melting 


132 lb. of aluminum, including radiation 


losses, is 32 kw. x 20 hr. (daily opera- 
tion) 640 kwh. 
Power consumption during 4 hr. idling 


period each day. 4 hr. x (12 kw. ; 
radiation loss ) 48 kwh. 


Total 24 hr. consumption 688 kwh. 
688 kwh. per day x 6 days = 4128 kwh. 
24 hr. week-end idling x 12 kw. 288 kwh. 
Total weekly power consumption 4416 kwh. 


132 lb. per hr. x 20 hr. 


_. 15480 lb. melting pro- 
a day x 6 daysa week duction per week 


15,840 lb. + 4416 kwh. = 3.58 lb. per kwh. 


Power rate, 1.08¢ kwh. 
Melting production per kwh., 3.58 Ib. 
Melting cost per lb.—30/100¢ 


Gas Furnace 


Our melting cost with a conventional type gas 


fired furnace (250 Ib. crucible) is 27/100¢ per Ib., 
as shown below. 


Gas consumption per hr. for melting 101 lb. alumi- 


num. 320,000 Bru. 3.2 Therms 


Gas consumption for 20 hr. operation 64.0 Therms 
Gas consumption for idling 4 hr. @ 


120,000 Bru. 4.8 Therms 
otal 24 hr. consumption 68.8 Therms 
68.8 Therms per day for 6 days 112.8 Therms 
Starting up consumption (after week- 

end shutdown) 600,000 Bru. 6.0 Therms 
Total weekly fuel consumption 418.8 Therms 


12,120 Ib. — 418.8 Therms — 28.9 lb. 


per Therm 


101 Ib. melted per hr. x 20 hr. a day x 


F 


6 days a week 12,120 Ib. 
melting pro- 
duction per 
week 


uel rate, 734¢ per Therm 


Melting per therm, 28.9 lb. 
Melting cost per lb., 27/100¢ 


Labor Cost for Casting Reduced 33% 


Savings effected from the reduction of labor costs 
sulting from increased production) ran at $108 


i week, enough to pay for the new two-chamber fur- 
I) 


e in slightly less than 8 months. These figures 
based on the “lawn-mower” wheel job cited. This 


casting requires a 214-lb. shot of molten aluminum 
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Addition of cold metal does not affect molten aluminum in the 
ladeling chamber of the two-chamber melting furnace. 


at 1180 F. As shown in the table below, labor cost 
per casting has dropped from 57/10¢ to 39/10¢. 





Old Equipment New Equipment 





Overall labor cost per day | Overall labor cost per day 
(approx.) 20 hr. at $2. an | (approx.) 20 hr. at $2. 








hr.—$40.00 | an hr—$40.00 

Casting run per 20-hr. day | Casting run per 20-hr. 
—O691 | day—1009 

Labor cost per casting— | Labor cost per casting 
5-79/100¢ —3-90/100¢ 











Labor cost savings per casting (5.79¢—3.90¢) 1.89¢ 
Labor cost savings per day (1009 castings 

@ 1.89¢) $18.16 
Labor cost savings per 6 day week $108.96 


Maintenance Cost Reduced 73% 


Our maintenance savings have been reduced to a 
great extent. With our old equipment we found it 
necessary to replace crucibles 8 times a year, and for 
best efficiency a reline job was done once a year. A 
minimum of 12 thermocouples were used each year. 
As shown below, our total annual maintenance cost 
ran at $524. 

8 new crucibles @ $37.00.......... $296.00 
1 reline job 
refractories $100.00 
SS A | $132.00 
12 thermocouples @ $8.00.......... $ 96.00 
(This does not include labor for daily 
coating ) 
ELL SLE EET OTE ERE $524.00 


The two-chamber furnace, instead of using cruci- 
bles, is completely refractory-lined with a replaceable 
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cast refractory. Thus, we eliminated the cost of the 
eight crucibles required each year for the old furnace, 
plus any cost that might be involved in providing 
storage space for stock crucibles. After 6 months of 
operation with the new furnace there is no sign that 
the refractory needs replacement now or in the near 
future. We feel that it probably will last as long as 
18 months, and certainly a minimum of 12 months. 
Being an electric furnace, there are, of course, no 
gas or oil burners to replace or adjust. 

The new furnace uses a porcelain thermocouple 
tube which has completely eliminated the necessity 
of coating the thermocouple each day to avoid any 
iron pick-up (from the iron thermocouple protection 
tube). So far we have had one thermocouple replace- 
ment. 

Thus, our total annual maintenance cost consists 
of a reline job and thermocouple replacement, costing 
a total of $140, as shown below. 


EO We ME MP DEI cy cvescccssnses $32.00 
1600 Ib. of Marvex Castable Refractory 
DET UN, val kchwesses se << $84.00 
Two thermocouples (estimated ) 
SS Seer ae ee $24.00 
BN ak heels VBR c's « TREES $140.00 


In discussing electric melting furnaces, one ques- 
tion that usually arises is that of freezing as a result 
of power failure, etc., and consequent possible damage 
to refractory. The one and only “freeze-up” that we 
experienced came as a result of a fuse failure. We 
found that by placing two burners—one firing directly 
over each chamber—we could create a molten top 
to each chamber in a short period of time. This 
molten aluminum will leak into the chanhels between 
the two chambers, and fill up voids or shrink-gaps, 
thus completing the electrical circuit. It has been our 
experience that with our 700-lb. load, it was com- 
pletely remelted and ready for ladling in about 5 hr. 

Recently, when we decided to install additional 
power lines in our plant, it became desirable to shut 
down the furnace after 6 months of continuous oper- 
ation. To do this we removed approximately half 
of the molten metal from the furnace (to a point 
lower than the melting channel in the ladling cham- 





ber), allowing the remaining metal in the furnace 
to solidify. 

To resume operation we hot-charged the furnace 
with about 50 Ib. of molten aluminum in the ladling 
chamber, turned on the power, and gradually added 
cold ingots. 

Metal was completely molten, and furnace was 
back in normal operation in less than two hr. 


Operating Advantages 


As mentioned before, the new furnace is much 
cooler to work, from the operator's standpoint. The 
heat radiated from our gas-fired furnaces not only 
made work extremely uncomfortable for the opera- 
tors, but increased the temperature of the entire 
shop. During the summers we noticed a great drop 
in operator efficiency. In a number of instances it 
was necessary to send operators home because of the 
intense heat. 

In checking actual temperatures in and about the 
operator's station, we found temperatures as high 
as 115 to 120 F on several occasions. With the new 
two-chamber induction furnace, we find the operator's 
stations to be about 25 F cooler. 

This is because with induction heating only the 
aluminum is heated, not the entire furnace. Only a 
comparatively small area of the molten aluminum is 
exposed to the ladler. 

We also found that we were free from the fire 
hazard that in some instances exists with gas instal- 
lations, not only because of gas leakage, but also 
because of crucible breakage, causing full loads of 
molten metal to be spilled on floor. 

The original cost of the two-chamber induction 
furnace is admittedly higher, running $3350, as com- 
pared to $1117 for a gas-fired unit. However, over- 
all costs in the long run are less when we take these 
items into consideration: 

Rejects reduced 60% 

Production increased 46% 

Melting cost increased only 10% 

Maintenance cost reduced over $384 annually 
Labor cost reduced 33% 

Safer 

Better working conditions for operator 
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A 214-lb. shot of molten aluminum at 1180 F is required to produce 
this lawn mower wheel die casting. 
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The stainless steel precision casting at right replaces a carbon 
steel sand casting (left), which required machining away of 134 
oz. of material. 


Precision Cast Stainless Steel Electrical Parts 


Reduce Weight, Save Costs 


by H. C. AMTSBERG, Manager, Metallurgical Engineering, Materials Engineering Dept., Westinghouse Electric Corp. 


HE WESTINGHOUSE ELECTRIC CORP. is using 

precision castings to considerable advantage in 

breaking production bottlenecks, improving qual- 
ity, and decreasing cost in the manufacture of circuit 
breaker equipment. The latching pawl for a Type 
“DA” air circuit breaker, shown in the accompanying 
illustration, is a typical example. 

In the past, the company purchased either plain 
carbon or stainless steel sand castings, for industrial 
or Navy application, respectively, and machined and 
heat treated these to prepare them for assembly into 
the breaker. Considerable difficulty was encountered 
in obtaining castings of suitable quality; 10 to 20% 
of them were invariably rejected at considerable ex- 
pense when final machining revealed shrinkage de- 
fects. Seven machining operations, a heat treatment, 
and an electroplate (on the carbon steel casting) 
were necessary in order to prepare this casting for use. 
The part at the left in the illustration shows this cast- 
ing as received from the supplier, while the center 
view illustrates the casting after it has been completely 
machined, treated and plated. The weight of the cast- 
ing is reduced from 534 oz. to 4 oz. in machining. 
An inventory of approximately $2,000 worth of tools, 
jigs, and fixtures was necessary for the machining 
Operations. 

The part at the extreme right in the illustration 
shows this part precision cast by the “lost wax” in- 
vestment casting process. The latter part is shown 
just as it was cast, with the exception of cutting off 
and grinding of the casting gate and a sand blast. The 
surface finish is in the order of 80 RMS. The piece 
cost of the precision casting is 25% less than the 
machined carbon steel sand casting and 42% less than 
the stainless steel one. It requires only a reaming 
operation of the large holes, costing an additional 2% 
tO prepare it for use. Its weight is only 24 oz., al- 
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though section thicknesses are equivalent where 
needed. Its as-cast strength and hardness (approxi- 
mately 30 Rockwell C) are more than adequate for 
the application. Shock resistance has been conclusively 
demonstrated to be far beyond anything to be en- 
countered in actual service. 

Original tooling and engineering costs for the pre- 
cision casting were $500. An additional $200 for 
master pattern correction and additional wax injection 
dies completed the tooling for this item. It has been 
found good practice to make one wax injection die 
from an initial master pattern, which incorporates the 
best estimates of dimensional changes that will occur 
in the process due to wax and metal shrinkage and 
distortion. Sample parts are produced, accurately 
measured, and a statistical distribution of the data 
prepared. These data will generally indicate the cor- 
rections required in the master pattern, and one such 
change usually suffices to bring the dimensions of the 
casting within the range required. 

The precision casting for this application is made 
in stainless steel for both the industrial and Navy use. 
Melting costs of high grade material are relatively 
less expensive in the inherently high cost practice 
employed in investment casting than is the case in 
conventional large volume melting. 

It is perfectly obvious that the precision casting 
provides a much more workmanlike part in every 
respect. Its streamlined appearance offers eye appeal, 
the reduced volume permits the design of more com- 
pact apparatus, its lesser weight reduces inertia in 
breaker operation, and the part is corrosion resistant 
throughout. These features are over and above the 
direct cost saving. 

The precision casting shown was produced by the 
Westinghouse Precision Casting Laboratory, East 
Pittsburgh, Pa. 
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Bronze welding was used to repair this badly damaged cast iron gear, 





because it took less 


preheating and the welding was faster. 


Bronze Welding or Fusion Welding 


for Repairing Cast Iron? 


by H. B. GILSON, The Linde Air Products Co. 


OTH FUSION WELDING and bronze welding can be 

used for welding broken iron castings; and both 

methods have advantages. The purpose of this 
article is to give information that will help in the 
proper choice of method for a particular job. 

There are several basic differences between bronze 
welding and fusion welding that must be understood. 
In bronze welding, the casting is not melted. Except 
for the area along the line of weld, the casting usually 





Proper choice of repair weld- 

ing method depends upon type 

of cast iron, processing factors, 
and service conditions. 








is heated to a temperature of 600 to 800 F. The metal 
along the line of weld is heated to about 1000 F, or 
until it just turns a very light red in daylight. Because 
the temperature is so low, usually only local preheat- 
ing is needed. Expansion and contraction stresses will 
not cause trouble. 

The base metal is melted in fusion welding. The 
beveled edges melt and the vee is filled in with molten 
metal from a cast iron welding rod. A high temper 
ature, about 2200 F, is needed to melt the casting 
along the line of weld. Because of the high ee: 
ature, the rest of the casting must usually be preheated 
to 1000 to 1200 F. This prevents setting up stresses 
that might crack the casting later. In fusion welding 
the part is actually recast in the welding groove. T! 
weld metal has approximately the same color, con 
position, and machining characteristics as the original 
part. 

Whether bronze welding or fusion welding is usec 






MATERIALS & METHODS 


broken gear case casting was fusion welded because a color match was desired and 


the joints are prepared by beveling the edges to form 
i 90-deg. vee. After the welding operation, the cool- 
ing procedure is also the same. Large parts must be 
overed with asbestos paper to protect them from 
irafts; small castings can be buried in dry sand, slaked 


lime, dry asbestos cement, or some other insulating 
~~ 
Materia, 


Selection Considerations 


'ype of Cast Iron—The first step in selecting the 
roper welding method is to identify the type of cast 
ron. This is important because there are three com- 

n types—white cast iron, gray cast iron, and malle- 

iron. Special treatment during production gives 

h’ type special qualities. When molten iron is 

led rapidly, white cast iron is produced. It is hard 

| brittle and the fracture has a white color. When 
molten iron is cooled at a slower rate, gray iron 
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is produced. Gray iron is softer, less brittle than white 
iron, and it is easy to machine. The fracture has a 
dark gray color. If a casting is suitably annealed for 
several days at a temperature well below the melting 
point, malleable iron is produced. Malleable iron is 
ductile and can be machined easily. It is used for 
such things as pipe fittings, farm equipment, house- 
hold hardware, brackets, lugs, ratchets, and all kinds 
of machinery. 

Welds in white iron usually are not satisfactory. 
Unless the part is specially treated after welding, it 
will lose its wear resistance at the weld. This type 
of casting is not often encountered, but when it is, 
use fusion welding. 

Either fusion welding or bronze welding can be 
used on gray iron castings. The need for a color 
match, and the temperature at which the part will 
be used will influence the choice. Always bronze weld 
malleable iron. The heat of fusion welding would 


75 











the crack would have been extended by local preheating. 
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destroy the malleability and make the casting brittle. 

Temperature—Where the parts are to operate at 
temperatures under 500 F, fusion welding or bronze 
welding will be equally satisfactory. However, bronze 
loses strength at temperatures over 500 F. When the 
part will be heated in service to this temperature or 
higher, use only fusion welding. 

Color—When a gray iron casting breaks and a 
color match is important, you must fusion weld. 

. Previous Use—Fusion welding is also the best 
method for repairing “poisoned” castings, such as oil- 
soaked machinery and brine-soaked castings. 

Finishing Operations—If the weld will be ma- 
chined, tapped, or threaded, fusion welding usually 
is preferable. Fusion welding is also used when the 
casting will be enameled or glass-coated. However, 
when rebuilding and shaping gear teeth, bronze weld- 
ing is the way to do the job. 

Preheating—In fusion welding the entire part 
should be preheated in a furnace. Otherwise the high 
heat at the weld zone and the low temperature of the 
rest of the casting will set up stresses and cause new 
cracks. Whenever it is impossible to build a furnace, 
the blowpipe can be used for local preheating and 
the job done by bronze welding. 





Two Typical Jobs 


Here are two typical repair jobs—one was bronze 
welded and the other fusion welded. They show why 
the welding method was chosen and how the job was 
done. The first involves bronze welding a reducing 
gear for a steam shovel. Fourteen teeth were broken 
and all spokes were cracked. The spokes were cracked 
close to the shaft in such a way that the gear could 
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not be removed. Bronze welding was decided upon 
for two reasons. First, the gear was needed in a hurry 
and bronze welding is faster because it takes less 
preheating. Second, it would have been necessary to 
preheat both the shaft and gear for fusion welding, 
and it was impractical to build a furnace to do this 
job. 
This is how the welding was done. Two opposite 
spokes were ground on each side. Sections that 
couldn't be reached with the grinding wheel were 
chiseled. The operator then aligned the gear and the 
shaft and tack-welded the two spokes with bronze 
welding rod. After the rest of the spokes were ground 
on both sides, all the spokes were bronze welded. 
The broken gear teeth were then ground and rebuilt 
with bronze. 

The second case involves fusion welding a broken 
gear case. Tests showed that the part was gray iron. 
The crack was on the top of the casting and was 
Y-shaped. It would have spread farther under local 
preheating, and, in addition, a color match was de- 
sired. Therefore, it was necessary to preheat the entire 
casting and do the repair by fusion welding. With 
full preheating, bronze welding could have been used, 
and the preheat temperature could have been lower 
if a color match had not been required. 

The cracks were ground and a temporary firebrick 
furnace was built. The casting was placed in position 
and preheated by a charcoal fire. Welding was started 
when the temperature reached 600 F. The branches of 
the “Y” were welded first and then the “tail.” As soon 
as the weld was completed, the top of the furnace was 
completely covered with asbestos. The fire was then 
left to burn itself out and the casting was not moved 
until it was completely cold. 


Castings like this broken grate bar are repair welded by fusion welding because bronze 
welds lose strength when heated above 500 F. 
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Sunbeam Stewart vertical high-speed hardening furnaces used at La 
Pointe Machine Tool Co., for hardening broaches 80 in. long and up . P 
to 714 in. in dia. Broaches, being long and thin 


and having abrupt changes in 

cross-section, require rigid con- 

trol to avoid distortion and keep 
stresses at a minimum. 














Vertical Furnaces 
Reduce Labor Costs 20% 
In Treating High-Speed Steel Broaches 


by W. L. GIBBONS, Chief Metallurgist, La Pointe Machine Tool Co., Hudson, Mass. 


distortion are important in the hardening of high- an out-of-balance condition of internal stresses— 
speed steel broaches at the La Pointe Machine making broach hardening an exacting operation. 
lool Co. The design of these pieces is such that A brief description of the broaches heat treated 


f sisorion a OF SCALING, decarburization and there are abrupt changes in cross section which cause 
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Broach being removed from hardening furnace preparatory to quenching. Quenching the broach. Broaches are suspended vertically in the turn 


and quenched in the same position to hold distortion to a minima 








are as follows: The smallest tool hardened is 0.031-in. 
dia. by 2-in. long; the longest, 714-in. dia. by 80-in. 
long. Rectangular tools vary from 0.030 by 0.060 
by 3-in. to 7 by 3 by 90-in. long. 


Through the use of vertical hardening furnaces 
installed in pits with overhead hoists for loading and 
quenching, La Pointe has reduced the amount of 
stock necessary for grinding after hardening from 
an average of 0.075-in. to an average of 0.035-in., 
plus blueprint size. This reduction in stock left for 
grinding resulted in a tremendous saving in grinding 
time and wheel cost. The operating cost of a set of 
two preheat and one super-heat furnace (operating 
at 1600 F and 2350 F, respectively) is 39¢ per hr. 
for fuel oil while hardening an average load of 960 
lb. of 18:4:1 high-speed steel hourly. 

Labor savings experienced with this type of equip- 
ment amounts to approximately 20% 

As for the finished products, La Pointe has found 
that this installation has reduced straightening opera- 
tions 50%. There have been no rejections due to 
scaling or improper hardness values. The tool quality 
has improved immensely due to the consistency of 
atmospheric and temperature control. Close metal- 
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lurgical control has been maintained continuous! 
with a resultant high quality in the finished tool 

All broaching tools of the 18:4:1 type are pre 
heated at 1600 F, after which they are transferred to 
the superheat operating at 2350 F. The holding time 
on repetitive tools, when established, is indicated by 
an interval timer, which rings a bell on completion 
of the austenitizing cycle. So many and varied are 
the tool sizes and designs, it would be impossible to 
make mention of them all here. Heating cycles are 
arrived at by visual inspection through an observa 
tion port provided for that purpose into the heating 
chamber, and also by the use of an optical pyrometer 
The observation port is sealed and covered with 
disk of pyrex glass. The Leeds & Northrup ray-o 
tubes used for control also indicate when the tool 
approximately up to quenching temperature. A 
further examination by the laboratory makes certain 
that the proper austenitizing temperature is slidined 
during the heating cycle. It is only through high 
accurate temperature and atmospheric control, t 
gether with uniformly heated furnaces, that such 
results can be repeatedly obtained. 

This installation is also used for the heat treat 
ment of large sections up to 7 by 5 by 80-in. of high 
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re the operator is drawing the tang end of a broach in a Sunbeam 
Stewart salt bath furnace. 


arbon, high chromium air hardening steels which 
ue austenitized within a range of 1750 to 1800 F. 
Such grades as SAE 4130, 4150, 1050, and 1095, and 

cbeciial grades such as SAE 4615, 2320 and 3120 
are also successfully heat treated. 

All tools and parts hardened in these furnaces are 
suspended vertically by special holding fixtures or 
wire. A load consisting of several sections can be 
heat treated at one time by the use of cross rods laid 

long two special rails provided for this purpose. 
[he austenitizing cycle for our high- speed steel tools 
s carried out by transferring each tool separately— 

means of an overhead electric hoist—into the 
per-heat furnace. An oil quenching tank 48-in. in 
lia. by 12 ft. deep is used for the quenching opera- 

m and is maintained at 150 F. After quenching 

approdimately 900 F, all broaching tools are 

raightened to within 0.010 in. before they reach 

Q F. Upon reaching room temperature, the tools 

placed in tempering furnaces operating at 1050 

[he tempering cycle is carried out on the basis of 

per in. of cross section. After tempering is com- 
ted, any tools requiring further straightening are 
tked on while still hot and until they cool to 400 F. 
light sand blast, using beach sand, is performed as 
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A 7'4-in. dia. by 80-in. long broach being removed from Super-heat. 


a final operation before leaving the hardening room. 
La Pointe’s furnaces consist of a number of vertical 
muffle preheat furnaces and a vertical muffle high 
temperature furnace. The usable heating space is 12- 
in. in dia. by 80-in. deep. In addition, numerous 
semi-muffle oven type furnaces are employed, rang- 
ing in size from 30-in. wide by 72-in. long to one 
which is 48-in. wide by 105-in. long, and is fired 
by 16 gas burners which are supplied by two Sun- 
beam Stewart gasifiers and controlled by two ray-o- 
tubes and twc micromax recording potentiometers. 
The work processed in the semi-muffle ovens con- 
sists of general heat treating of the various alloy 
steels, also annealin, and normalizing of cast iron, 
and cat! ing of th: low carbon grades. All fur- 
naces are equipped with Sunbeam Stewart gasifiers as 
a means of cracking oil into gas as a heating medium. 
They provide a desirable atmosphere for hardening 
with a minimum of decarburization and scale. 

A 60-in. Sunbeam Stewart automatically controlled 
gas fired pot furnace is used for case hardening of 
low carbon parts and also for the nitriding of finished 
high-speed steel broaches in an aged cyanide bath. 
The operating range of this pot furnace is 1000 F to 
1750 F. 
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RUBBER LINED VALVE 





The valve shown in the accompanying illustration handles silica sand suspended in water. Cast iron 
valves previously used were worn out by the abrasive action of the sand at such a fast rate that operations of the sand quarry were 


impeded. By lining it with rubber, life of the valve has been extended to the point where the valve shown has handled well over 
21,000 tons of the suspended sand during the past six months. (Photo: Courtesy B. F. Goodrich Co.) 
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COMPLEX PIPE ASSEMBLY USES THREE STEELS 


Three different types of steel are specified in this gas 
intake pipe for the Pratt & Whitney R-4360 aircraft 
engine. The pipe bodies are formed from strip nickel- 
chromium-moly steel; scalloped reinforcing skirts are 
low carbon steel; and, flanges are forged and ma- 
chined stainless steel. Parts forming the body were 
assembled by torch welding and the skirts, flange, 
bracket and threaded adapter assembly silver-soldered 
to the pipe. Specifications required that the formed 
and welded parts be held to aircraft accuracies. Flange 
and bracket surfaces are parallel to within 0.003 in. 
and the same tolerance applies. to flange surface flat- 
ness. The assembly is produced by B. H. Aircraft Co 
Farmingdale, N. Y. 
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—A special feature devoted to 
showing how materials are used 
as well as why they are used in 
their newer applications. Here 
you will find interesting, infor- 
mative items and illustrations 
showing the methods by which 
progressive engineers are taking 
advantage of the properties of 
materials—both new and old. 











CHROMIUM-PLATED ALUMINUM 
AIRCRAFT PARTS = weight sav- 


ing of approximately 25% on airplane 
landing gear struts has been achieved by 
the use of 75ST aluminum instead of 
steel. The use of aluminum on this appli- 
cation became possible through develop- 
ment of a new process, making possible 
the bonding of chromium directly to alu- 
minum. As produced for Chance Vought 
military planes by the Cleveland Pneu- 
matic Tool Co., the oleo section of each 
aluminum landing leg is protected with 
0.002 in. of chromium. The chromium is 
applied by Van der Horst Corp. of Amer- 
ica. Relatively poor wear resistance of 
aluminum made impractical its use on 
this application previously. Wear or scor- 





BIMETAL 
SAUCEPAN LID 


Invar and stainless 
steel are combined 
in @ pressure cooker 
lid made by General 
Mills, Inc., to obtain 
a sealing action dur- 
ing cooking. The up- 
per surface of the 
lid is 18:8 stainless 
steel bonded to a 





sheet of Invar. The latter metal has the lowest thermal expansion of ing of the strut within. the oleo cylinder 
any commercial metal up to 400 F. In use the cover fits loosely at first. in cushioning landing shocks would per- 
As heat is applied, water is converted to steam, forcing air out of the mit leakage of hydraulic fluid. Plating of 
pan. When steam contacts the bimetal cover and heats it, flexing the chromium on aluminum is accomplished 
lid downward forcing a sealing ring tightly against the pan rim, a pres- without under plating of any kind. The 
sure-tight seal results. At cooking temperatures, Invar expands only plated surface is smooth and hard and 
about 1/13 as much as the stainless steel. Ingersoll Steel & Disc Div., is expected to have a longer life than 
Borg-Warner Corp., New Castle, Ind. steel in this application. 
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ALUMINUM SHIP STACKS Being titted into place here 


is a 9'%-ton aluminum smokestack for the U. S. Corps of 
Engineers’ dredge “Comber”. The 39-ft. funnel is nearly twice 
as high as the black iron stack it replaced, but weighs the 
same. This is the first aluminum stack constructed in Todd 
Shipyards Corp. fabricating shops. 














PLASTIC BRUSH HOLDERS Plastic brush holders have helped keep maintenance costs to a minimum on the mechanical 
railway car washer made by the Whiting Corp., Harvey, Ill. Originally, wooden cores with bristles fastened permanently in 
place were used. Now, a brush strip has been developed by Fuller Brush Co. which can be inserted into a groove. This makes 
possible a permanent core into which new bristle units can be fitted as old ones wear out. Because of the effect of water on 
wood, that material was not considered satisfactory. Likewise, metals which would stand up under the water and washing solution 
were either too heavy, too expensive, or both. Thus, a plastic was decided upon. The Durez brush holders are molded in two 
halves. Brass inserts are molded in and brass cap screws lock the core around a 2'%-in. shaft. The plastic parts are molded 


by General American Transportation Corp., Plastics Div. 
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These are samples of various cleaning and polishing materials and carriers for tumbling plastics. 









Plastic Parts 
Are Cleaned and Finished by Tumbling 


by HAROLD A. KNIGHT, News Editor, Materials & Methods 


ANY TYPES OF PLASTICS—both thermosetting From a cost standpoint, tumbling is superior to 
Mer thermoplastic—are being finished by barrel buffing, in that large quantities of parts can be 
tumbling with lower costs and superior results _ finished by tumbling with little or no attention after 
than obtainable through buffing. Not all plastics nor the cycle has been started. In buffing, of course, parts 
all shapes and sizes of parts can be tumbled, but where = must be individually handled. Other instances where 
applicable tumbling offers many tangible advantages. | tumbling is superior to buffiing—even at higher cost 


—are cases where buffing will not reach recesses, holes 

and undercuts, or where buffing might damage screw 
threads. 

In principle, the tumbling of plastics is comparable 

to the finishing of metal parts by similar processes, 

; ; , although there are some variations in equipment and 

Small, intricate plastics parts Coeiidanltsle differences in counlgpetstite aed. The 


are cleaned and polished faster methods and equipment described here are known as 


. the Tumb-L-Matic process, developed by Lupomatic 
a 
nd more easily by means of Industries, Inc., New York. 


barrel tumbling. The types of plastics most commonly tumbled are: 
thermoplastics—styrene, methyl methacrylates, ace- 
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tates, acetate butyrates, ethyl cellulose and nitrates; 
thermosetting plastics—phenol formaldehydes, urea 
formaldehydes. Types of fabrication that fit into the 
tumbling picture are: casting, compression molding, 
injection molding, extrusion and machining. 

The usual functions that tumbling performs for 
the various types of fabricated parts are: cast pieces 
—finishing and providing a high luster; compression 
molded—deflashing and finishing; machined—finish- 
ing; laminated—some types require finishing; injec- 
tion molded—tumbled when a break-type die is used; 
extruded—usually need surface finishing, especially 
if individual parts have been sawed from a master 
part, leaving saw marks. 

According to Lupomatic engineers, it is generally 
economical to tumble parts ranging from 1/16-in. 
dia., such as beads, to parts as large as a grapefruit. 
In sizes larger than indicated it is likely that hand 
buffing will be cheaper. On small, mass produced 
parts tumbling is usually done at a cost saving of at 
least 50% over buffing. 

Tumbling time may vary from 7 to 30 hr., although 
most tumbling cycles range from 12 to 20 hr. for cut- 
ting down and smoothing operations. 

Most common equipment for tumbling is the wet 
barrel, which is completely enclosed and watertight. 
For dry definning another type of barrel is used. The 
second type is an open meshed barrel, through the 
meshes of which burrs, fins and other unwanted ma- 
terial drops out. In using meshed barrels, the parts 
are often used as their own abrasive as they impinge 
upon each other. In other circumstances the action 
is furthered by balls and pegs. A third barrel of sheet 
steel and wood liner is used for dry finishing proce- 
dures. 

Various types of abrasives, carriers and auxiliary 
compounds are used in tumbling plastics. Soft types 





The results of tumbling are sharply evident 
here in the two Lucite brush handles. The 
piece at the right has not been tumbled. 


of carriers are used on this class of work. The carriers 
include ivory chips, hard maple balls, maple shoe 
pegs, wooden spools, sawdust and similar materials. 


Tumbling Procedures 


The three usual steps in tumbling are known as 
ashing, polishing and waxing. Sometimes one of these 
steps is omitted, depending upon the material being 
tumbled and the results desired. Ashing gets its name 
from early use of volcanic ash, or pumice. Waxing, 
though originally appropriate because wax was used, 
has recently become a misnomer because the plastic 
is now left in its natural state, with more pleasing 
results. 

No general rules can be established for tumbling 
plastics. For best results each type of part should be 
studied to determine the steps required, compounds 
needed and necessary time cycles. Ashing can vary 
from 4 to 50 hr., depending upon the condition of 
parts. This step is most critical because in ashing 
considerable damage can be done if misapplied. Fre- 
quently wet ashing will be most effective. In such 
cases, a slurry of abrasive cream and water is used 
in a watertight barrel. 

One of the newest developments in wet ashing 
consists of filling the tumbling barrel with chopped 
ice. The ice acts as a carrier and often stands up for 
as long as 8 hr. before it is completely melted. When 
ice is used, the tumbler barrel is left loose so the 
melted ice water can seep out. The ice method is 
especially well a — to acetates, vinyls and acry- 
lics. The ice method has reduced ashing time in some 
instances from between 4 and 5 days down to 8 to 
24 hr. 

The second step in tumbling plastics uses a polish- 
ing compound that is an extremely fine abrasive. 
This step corresponds to Tripoli buffing and is usually 
completed in 5 to 10 hr. Under certain conditions this 
step is eliminated. 

The final step, waxing, is called “lustering” by 
Lupomatic since development of a method _— 
does not require wax. In lustering a special compound 
is used, producing a finish which approaches that 
obtained through highly polished dies. The method 
leaves a true plastic surface finish with no wax film. 
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All of the plastics parts shown here have been finished by tumbling through methods developed by Lupomatic Industries, Inc. 


Examples of Tumbled Work 


With the vogue for massive spectacle frames of 
plastics, there is much interest in tumbling on the 
part of manufacturers. Plastic buttons also come out 
of the tumbling barrels beautifully, being ideal be- 
cause they are small and thousands can be treated in 
one batch. In both instances hand buffing is difficult 
and costly, if not impossible. 

One of the most striking examples is Lucite orna- 
ments or beads. As they enter the tumbling process 
they are opaque, like a ground glass stopper in a 
bottle, but come out of the barrel transparent, glossy 
and smooth. In the case of typewriter keys, not only 
does the process improve the finish of the plastic, 
but removes excess filling materials. Among unusual 
applications of tumbling are the finishing of plastic 
false teeth and dentures. 

Tumbling can handle irregular pieces and fragile 
ones, such as Christmas tree ornaments with walls 
only 1/10 in. thick. Tuning pegs on stringed musical 
instruments come out well. Novelty toys and beads are 
well adapted. Plastic handles for pots, pans, knives, 
brushes, etc. are most economically finished. 


Special Considerations 


The common tendency of the beginner is to crowd 
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too many parts into the barrel at one time. Better to 
under-load and gradually increase until the maximum 
in results has been attained. 

Again, cleanliness, so often preached in all enter- 
prises involving materials engineering, is important 
here. Certain barrels should always be used for only 
one of the three common steps. Despite the most 
thorough cleaning, some abrasive is bound to remain 
adhering to the wooden lining, which contaminates 
the next operation where finer abrasives should be 


It is important, too, to know what tumbling ma- 
terials can be reclaimed after use—and how; and 
what must be discarded. One must know the best 
speed of barrel rotation and number of hours of 
tumbling, all varying with the particular job. 

It is perhaps appropriate to mention a new tech- 
nique developed in tumbling of soft rubber, some- 
what related to cracked ice for soft plastics, mentioned 
previously. In the case of certain soft rubber molded 
parts, the flashing is taken off by freezing to as low 
as minus 100 F and tumbling them against one an- 
other until the embrittled fins break off. When the 
rubber parts return to room temperature they still 
have their normal characteristics. The art of tumbling 
has now progressed to the point where it is often im- 


possible to tell the difference between tumbling and 
buffing. 
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Modern metallizing guns 
can deposit metal at a rate 
of more than 20 Ib. per hr. 


Metallizing—A Versatile Method 
for Production and Maintenance Work 


by JOHN E. WAKEFIELD 


HE PROCESS OF SPRAYING molten metal particles 

is reported to have been introduced into the 

United States from Europe as early as 1910. How- 
ever, as a commercial process, metallizing dates from 
the early thirties when the basic patents expired. The 
first American company to manufacture “guns” in 
any quantities started in business in 1932. While the 
process is used fairly widely now for rebuilding worn 
mechanical parts, it has not gained as wide acceptance 
as it seems to deserve. 

This is due, in all probability, to two factors. First, 
the manufacturers of metallizing guns seem to have 
devoted more time to the improvement of equipment 
than to process development. Secondly, industrial men 
have not had the time, in recent, years, to investigate 
the process thoroughly. Undoubtedly, both these 
matters will be corrected as time goes on. 

The fact remains that metallizing appears to offer 
much to industry, not only in maintenance but in 
production. It is logical that a process which can 
rebuild worn mechanical parts, and often improve 
them as well, should have a place in production 
methods. The great strides which have been made in 
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metallizing equipment itself promise well for th 
future. 

The 1932 “guns” would spray about 14 Ib. of 
steel per hr., provided they could be operated that 
long continuously. The latest production metallizing 
unit deposits over 20 Ib. per hr. In sixteen years, then, 
the rate of deposition has increased from a point 
below that of welding to many times the averag¢ 
welding speed. That in itself seems significant enough 
to arouse the curiosity of maintenance men and design 
engineers alike. 





A proper balancing of advan- 

tages and limitations will show 

that metallizing can be used in 
many ways. 
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As far as the process itself is concerned, some 
manufacturers have been inclined to regard it as al- 
most a cure-all. It isn’t, of course. On the other hand, 
many industrial men have investigated it solely for 
jobs which could not be done in any other way. Be- 
cause it failed to accomplish their particular purpose, 
they have been inclined to condemn it as worthless. 
The scientific approach, which carefully weighs both 
advantages and limitations, will discover metallizing 
between these two extremes. 

One advantage of metallizing appears to be its low 
cost. Rebuilding. worn shafts and cylindrical shapes 
often amounts to as little as 10% of replacement cost. 
Another advantage is its low heat. The base material 
is seldom raised to a temperature in excess of 250 F, 
and often the heat can be kept below 150 F. Compare 
that to arc-welding, where fusing temperatures are 
required in the base as well as the electrode. Another 
favorable point is the ability of coatings to absorb 
oi] and run with low friction. Perhaps the greatest 
advantage is the versatility of the process. Any metal 
available in wire form can be sprayed successfully. 
Any one of them can be applied to almost any base 
material. 

On the other side of the picture, the two greatest 
limitations are low tensile strength and ductility, and 
a comparatively low bond strength. These factors 
certainly prevent the use of metallizing in some kinds 
of work. Threads, gear teeth and bearing races are 
not at all practical and should not be attempted. 
Surfaces subjected to sharp impact, such as cams and 
dies, are similarly impossible spots for metallizing. 
However, once these limitations are known and 
clearly understood, one is free to consider the great 
mass of work for which metallizing is safe and econo- 
mically feasible. 

Perhaps a brief résumé of metallizing, as it stands 
in 1948, will indicate possibilities that are not yet 
realized on a wide scale. 


Preparation of Surfaces—Logically, a study of 
metallizing begins with the condition and prepara- 
tion of surfaces to receive the sprayed coating. Ma- 
terials of a rough or open surface generally need no 
preparation. Wood, paper, plastic, cloth and fibrous 
materials fall into this category. Of course, the higher 
melting point metals tend to burn them. Therefore, 
a coating of zinc, aluminum or lead is generally used 
as an undercoat. These low melting point metals bond 
very readily to all of the above materials. The only 
requirement is that they are clean and free of oil, 
moisture or other foreign matter. 

Plastics and some other nonmetallics can be pre- 
pared, usually by blasting with sharp clean sand or 
similar blast abrasives. Here again, in most instances, 
an undercoating of low melting point metal should 
be used. Glass is most often prepared simply by heat- 
ing to about 500 F. Thus, a fusion bond is accom- 
plished. The only real problem is the sudden chill 

' the glass by the metallizing air stream. Consider- 
able work of this kind is being done successfully, 
however. 

Metallic surfaces must be cleaned thoroughly and 
usually roughened as well. This cannot be too highly 
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emphasized. Most of the metallizing failures which 
have occurred can be traced directly to careless prepar- 
ations or lack of understanding of it. Anyone who has 
wielded a paint brush, soldering iron or welding 
torch should understand the necessity of thorough 
cleaning. The roughening is not so clearly understood. 

Several methods have been devised which clean 
and roughen metallic bases simultaneously. On shaft 
work, for example, a tearing thread cut will expose 
bright metal and produce a rough surface at the same 
time. This method of preparation is limited, however, 
since it tends to leave fracture lines in the base. 

One successful method, which is generally much 
safer than rough threading, is the use of round bot- 
tom threads. The lands between are roughened by a 
sort of knurling tool. This not only cuts up the lands 
irregularly but rolls thin edges to produce dovetails 
in each groove. 

Some metallic bases, of course, are too hard to be 
machined. Here, an electrical method is available. 
Equipment similar to an arc welder but with different 
current characteristics is used. A special nickel-type 
electrode is brushed over the surface. It deposits 
broken bubbles of material which provide many 
anchors for the sprayed particles. Even on softer 
materials this method over a 24 pitch thread produces 
a strong bond. 

The newest development, and one which appears 
quite revolutionary, is the use of a metal wire which 
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Most surfaces, to be metallized, must first be 

roughened. This surface was prepared by tools 

which combined round-bottom threading and 
knurling. 
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bonds itself to the base. With this material, thorough 
cleaning of the surface is all that is necessary in many 
cases. It will bond strongly even to highly polished 
surfaces. It changes the whole aspect of metallizing, 
in that preparation of many surfaces can now be done 
with the spray gun itself. 

Even with this new material, however, it is recom- 
mended that a shaft be rough turned. Not a thread 
or groove as before, but the ordinary roughening cut 
which is commonly used in preliminary machining 
operations. For one thing, it is certainly one of the 
quickest ways to clean a surface that has been in 
operation. Secondly, rough turning greatly increases 
the bonding area. 

All of these methods produce a good bond and 
undoubtedly all are needed in certain circumstances. 
It is significant that all clean the metal base, and all 
roughen it to provide mechanical anchors for the 
coating. Failures of metallized coatings do not occur 
where full knowledge of these facts exist. Certainly, 
all of these methods are a tremendous advance from 
the early thirties. In those days, blasting with sand 
or steel grit was practically the only method known. 

The use of the metal wire which bonds itself to 
the base appears to be the most important step in 
metallizing progress to date. Much of the bond is 
actual fusion to the base. 

The method has one limitation worthy of consider- 
ation. The material will not bond to copper or copper 
alloys. Even these metals, however, can be readily 
applied over it. But, enough of preparation, except 
to stress once again its major importance. It should 
be studied thoroughly and clearly understood. Allow- 
ance for an adequate method of preparation should be 
made in design of parts. It is the most important 
factor in metallizing. 
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The Bond—When the molten globules or sphe- 
roids leave the metallizing gun, they strike with con- 
siderable force. Their heat and the force together 
cause them to flatten out, almost to spatter, on the 
work. It was believed some years ago that they keyed 
themselves into the hooks and tears left by the 
roughening of the base. A study of photomicrographs 
indicates that this is only partly true. What actually 
holds them there, as of 1948, appears to be a com- 
bination of three factors. Mechanical keying certainly 
exists to some extent. Molecular attraction is evident 
as well. 

The third consideration has been brought forward 
much more recently and is apparently quite sound. 
Each spheroid is covered, from the time it leaves the 
gun, with a thin film of oxide. When the particle 
flattens, the surface area is greatly increased and the 
oxide film ruptured, exposing pure metal again. This 
bonds to the oxide in the base. It is well known that 
metals and thin oxide adhere to each other tena- 
ciously. Then there is what might be called “oxide 
cementation” of the original particles to the base 
material. 

Since all three factors clearly exist, it is quite 
reasonable to believe that the bond between base and 
sprayed metal coating is a combination of them all. 


Coating Structure—Similarly, the particles within 
the coating itself bond to each other as the coating 
builds up. A thin film of oxide forms on each particle 
again as soon as it flattens. Other particles strike, 
flatten out, rupture thin film, and bond thin metal to 
the oxide of the previous particles, 

The structure of metallized coatings, thus, consists 
of metal particles, oxides and voids. What does this 
mean in terms of physical properties? 


One method of making 

“printed” electrical cir- 

cuits is by spraying 
through a_ stencil. 
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Physical Properties of Sprayed Metals 


























Percent of Ultimate increase 

Specific Original Strength, in Rockwell 

Metal Gravity Wire Psi. Length Hardness 
Aluminum 2.408 94.1 19,500 0.23 H-72 
Babbitt (High Tin) 6.671 86.6 os — H-58 
Babbitt (Lead) 6.653 86.4 — — H-11 
Brass (Yellow) 7.442 88.3 “= a F-85 
Bronze (Commercial) 7.574 86.6 — — F-68 
Bronze (Phosphor) 7.676 86.5 18,000 0.35 F-75 
Bronze (Tobin) 7.461 89.2 13,000 0.51 F-78 
Copper | 7.535 84.4 — —- F-78 
Monel 7.671 86.5 — — F-78 
Nickel 7.551 85.8 — — F-87 
Stainless (18:8) 6.934 88.9 30,000 0.27 B-79 
Stainless (Cr.-Carbon) 6.742 88.7 40,000 0.50 C-32 
Steel (0.10 Carbon) 6.673 86.7 30,000 0.30 B-90 
Stee! (0.80 Carbon) 6.356 82.5 27,500 0.42 C-38 
Tin 6.426 88.1 — — H-10 
Zinc 6.363 89.0 13,000 1.43 H-46 








Physical Properties 


Clearly one property of a sprayed metal coating is 
that it is porous. At first glance, this appears a dis- 
tinct disadvantage. In corrosion protection, it is, for 
it limits metallizing to those materials anodic to the 
base. Zinc and aluminum are high in the electro 
chemical series, and do protect iron and steel effec- 
tively, in spite of slight porosity. Other metals will 
protect only where the coating can be physically 
sealed. It is possible to seal tin and lead coatings by 
shot blasting. This peens the coating and effectively 
closes the pores. 

Porosity is a definite advantage in surfaces that 
are lubricated. It has been found that metallized ma- 
terials absorb oil and maintain an excellent film. They 
move with appreciably less friction than the same 
materials in other forms. The explanation is logical. 
Oil absorption, together with the fact that there is 
actually less surface area in a porous material, ac- 
counts for this feature. 

Other properties which tend to limit use of the 
process are low ductility and relatively low tensile 
strength. However, it should be pointed out that 
tensile strengths are generally much higher than was 
supposed in earlier days. 

One property which deserves especial mention is 
the hardness of metallized metals. It will be observed 
that hardness readings in the Rockwell scales are 

fairly low. However, the wear resistance of sprayed 
st _ stainless steels and the like is out of all pro- 

rtion to the hardness readings. This is undoubtedly 
due to the fact that particle hardness is much greater 
than that of the whole mass. For example, sprayed 


: '0% carbon steel frequently outlasts 0.10% carbon 
Shaft stock. 
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Most methods of hardness testing actually measure 
elasticity, tensile strength and penetration much more 
than particle hardness. They are, for that reason, quite 
undependable for metallizing standards. Metallizing 
is more like some of the hard-surfacing materials 
which consist of very hard particles bonded in softer 
masses. 

Much more space could be devoted to physical 
properties of sprayed materials. It is important to 
realize that most common materials standards are not 
adequate for an understanding of the coatings. They 
are quite different from other materials and should 
therefore be approached in an entirely different man- 
ner. When this is done by industrial men, the process 
will gain considerably in interest and value. 


Metallizing Equipment—There may be some who 
are not familiar with the equipment which does this 
interesting work. There are three general types of 
“guns.” One is the so-called “pot-type.” In this, the 
metal is melted by electrical means or gas-oxygen 
flame in a sort of crucible. In some the molten metal 
drips into an air stream which atomizes and sprays 
it. In others, the air stream passes over the molten 
mass, picking up particles and blowing them onto 
the work. Generally such units are limited to metals 
with melting points below 600 F. They have been 
and are used quite extensively for filling dents in 
fenders and bus body panels. 

Another type uses metal in powdered form. One 
such unit feeds the material by a sort of Venturi into 
the flames, which melts it and sprays it. In another 
unit the powder is forced by air pressure into and 
through the flame. Both “powder type” guns will 
operate quite successfully on zinc, but are limited to 
relatively low melting points. 


89 


men a ee a ON 











www a eee oo or 


in Ae ae ee 
































Aircraft cylinder head assemblies are aluminum-coated at a rate of 
one every 55 sec. by metallizing. 


By far the most widely used type of metallizing 
gun today is the “wire-type.” In this a feeding mecha- 
nisfh activated by a compressed air turbine forces the 
wire into the center of a more or less circular oxy- 
gas flame, most commonly oxyacetylene. Other oxy- 
gen-gas combinations can be used, however. Guns of 
this type are most efficient and will handle metals 
with melting points even about 3000 F. Thus, any 
metal available in wire form from soft solder to high 
chromium-carbon stainless steels can be sprayed 
readily. 

One point of note. The actual shearing of molten 
metal off the wire end is accomplished by the hot 
gasses rather than air. Hence, oxide inclusions are 
not as great in the coatings as might be believed. 
Further, it has already been pointed out that a certain 
amount of oxide is advantageous in the bonding of 
particles to the base and to each other. 


Metallizing Applications 


The use of sprayed metal coatings fall into five 
categories of major importance: 


Mechanical—The field in which metallizing is 
most widely used at present is that of mechanical 
applications. The rebuilding of worn areas has saved 
many thousands of dollars in maintenance and salvage 
operations. Modern guns, which spray 20 Ib. of steel 
an hr., cut repair time and save hours of otherwise 
lost production. 

To a limited extent, mechanical parts have been 
metallized in production. The process seems to have 
definite possibilities here. Take a turbine shaft, for 
example. Only a few inches of its length in packing 
or stuffing area are subject to special conditions such 
as corrosion. Producing such a part of easily machin- 
able steel and metallizing and critical areas with stain- 
less is highly practical. Machine. time and material 
cost are reduced substantially, but protection is af- 
forded where it is needed. 
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Similarly, parts of a shaft where good lubrication 
is of major importance can be treated with a sprayed 
coating. Again, the sections where critical conditions 
exist are given a superior surface on an otherwise 
inferior base material. 


Corrosion Protection—A second field is that of 
corrosion protection. A group of butane holders 
metallized with zinc on the area exposed to salt, and 
industrial atmospheres received a coating only 0.003- 
in. thick when metallized in 1936. Inspected in 1947, 
they showed spot corrosion on 5% of their surface. 
These spots were cleaned and remetallized and an 
additional 0.003-in. of zinc was applied over the 
upper half of the tanks. The gas company which owns 
them anticipates 25 to 30 years protection from the 
present 0.006-in. zinc coating. This estimate is based 
on their experience with metallizing over some 16 
years. 

It has been indicated above that metallizing 
limited to those coatings that are anodic to the base, 
or cathodic coatings which can be sealed. Zinc, alumi- 
num, tin and lead will stand up in many varied condi- 
tions encountered in industry. Metallizing is well 
worth consideration in many corrosive conditions 


Hard-Surfacing—Recently a wire has been devel- 
oped for hard-surfacing by metallizing. The material 
itself consists of hard powdered metal extended 
a plastic binder to form a wire. The plastic completely 
volatilizes in the spraying operation, leaving metal 
alone on the base. After spraying, the material is heat 
treated or fused with a torch or heating nozzle. Thus, 
it is securely bonded and homogeneous. 

The advantages of applying hard-surfacing ma- 
terial by metallizing are several. First, a really uniform 
coat can be applied. Secondly, less material is needed 
because of its uniformity. Thirdly, there is less finish 
ing to be done. Finally, rate of deposition is conside 
ably faster than by other methods. 


Electrical—There appear to be many practical 
possibilities in the electrical field. Conductivity of 
sprayed metals is only slightly less than common types 
of metals. Resistance is usually somewhat higher 
Thus, it offers many advantages. Carbon resistors. 
carbon brushes and other carbon parts are metallized 
with copper for electrical contact, as for soldering 
operations. Silver can be sprayed on bus bars and 
other parts. Circuits are being sprayed on glass and 
other materials. Porcelain and other products are 
sprayed successfully. 


Production—The word production covers a wide 
field. Actually, many of the jobs noted under the 
electrical category are production jobs. They are 
handled by conveyor or semi-automatic systems, with 
the metallizing gun mounted in a fixed position 
During the war, aluminum coating of aircraft cylinde: 
head assemblies was speeded from one every 8 mit 
to one every 55 sec. Small parts, such as speed | 
have been sprayed with zinc in tumbling barrels 
There is truly a tremendous variety of possibilities 
for metallizing in production work on metal glass 
porcelain, plastic, wood, cloth, paper and other bases 
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Selection and Application 
of Plastics 


by Bernard Mack, Head, Chemical Engineering Dept. 
Sam Tour & Co., Inc. 


Plastic materials are available with almost any desired 
characteristic or group of characteristics. Thus, the 
selection problem becomes one of finding that material 
which has the ideal set of properties from the standpoint of 
intended service, methods of forming or fabricating, and 
ultimate cost. This manual presents comprehensive tables, 
together with explanations of what the various charac- 
teristics mean, to assist in the intelligent selection and 
application of plastics. 


Introduction 

Selection of Plastics 

Resistance of Plastics to Chemicals 
Physical Properties of Plastics . 
What Plastic to Use 
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These large plastic parts, including one weighing 650 |b., were produced by General Electric 


to be used as components of an atom smasher. 


The selection or specification of a partic- 
ular type of plastic depends upon a varying 
number of factors classifiable under the fol- 
lowing headings in relative order of im- 
portance: 


. Utility 

. Design 

. Appearance 
. Cost 


mW ND 


Utility takes into consideration properties 
the plastic must possess in order that the 
product give good service for a reasonable 
time. As an example, for a toy automobile 
the plastic must be tough to withstand the 
variety of physical tests that only a child's 
mind can conjure. It must be non-toxic and 
not affected by occasional washings or short 
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period immersions (possibly when used as 
a submarine). On the other hand, a sink 
strainer should be moderately tough but 
must be dimensionally stable on a long ex- 
posure to water, soap, and the many differ- 
ent types of oils and chemicals present in 
foods. In addition, it should maintain this 
dimensional stability when in contact with 
these substances for moderately long periods 
at temperatures of 140 to 160 F, which is 
the normal hot water range for household 
washing. In this instance it would be an 
added advantage, from a sales angle pri- 
marily, to use a plastic that can be sterilized 
and that possesses the other required at- 
tributes of toughness and chemical resis- 
tance. 

The selection of a plastic from the stand- 
point of utility should be the first law of 
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This manual is intended as a Sequel 
“Materials & Methods Manual,’ No ><_ 
A Plastics Primer for Engineers, by j 
neth Rose—which was published jp Apri 
1947, and is more specific with regard; 
the properties and applications of the y,; 
ous plastics. pecan og ot much of #4 
interesting and valuable background nic, 
mation, trade name listings, etc., giver ; 
the previous manual will not be reproduce: 
For this reason it is strongly recommenda 
that the manuals be used in conjunction 

There is at present a strong feeling j 
the plastics industry, and this includes ms 
ufacturers of raw plastics as well as fay: 
cators, that all plastic consumer products bp 
thoroughly tested under actual use condi 
tions and judged satisfactory prior to my. 
keting. By the same token the buyer of 
plastic parts should be educated to the dif 
ferences that exist between the various ply. 
tics and the necessity to perform use tes 
both for his own and his ultimate 
sumer’s protection. It is unfortunate thy 
most buyers and consumers are not aw 
of the numerous different types of plastic 
that go into consumer products and wiy 
different plastics are used. All such mate. 
rials are classified under the general heading 
of “Plastics.” Consequently, when an artide 
or part made of a plastic fails under normil 
service conditions, the wrath of the user j 
directed not only to the direct supplier but 
to the plastics industry as a whole. There is 
very rarely the question of improper design 
or fabrication— it is just that “plastic is n0 
good.” 

The Society of the Plastics Industry and 
the Plastics Materials Manufacturers’ As» 
ciation, as well as many individual man 
facturers and fabricators, have pointed ther 
advertisements and literature to the buyes 
and consumers of plastics products in ordet 
to educate these groups to the differencs 
that exist between the various types 
plastics. It is hoped that this manual wil 
serve both these relatively mnon-techaid 
groups as well as the personnel responsidt 
for plastic product design and fabrication. 
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materials engineers, designers and fabric 
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tors who are responsible for the choi. 
Where such characteristics as cost and Pp Cell 
pearance are placed before utility, the * Ae 


sults are usually a disappointment (0 ™ 
concerned. 

The factors utility, design, appeatao 
and cost, are not independent of each otis 
All must be given consideration in the ev 
uation of a plastic. Thus, if tetrafluorethy 
lene plastics (Teflon), were commercial 
available in the form of molding pow 
this plastic which is inert to all chemi@ 
would not be universally used for si 
strainers and the like unless the cost hy 
materially reduced from the present 1)» 
15 dollars per lb. By the same token, “ 
sign considerations may make it necess#} 
to select plastic “A” over plastic “B ® 
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esin Type 
lic 
Resins . 


lkyd 
Resins 


niline- 


Resins 


Benzy| 
Cellulose 


Coshew 
Resins 


Cosein 
Plastics 


Cast 
Phenolics 


Costing 
Resins 


Cellophane é 


(Regenerated 
Cellulose) 


Cellulose 
Acetate 


Cellulose 
Acetate 
Butyrat. 





Class 


Forms Available 


Methods of Fabrication 


or Use 


Outstanding Properties 


Representative Applications 








Formaldehyde | TP (Itd.) 


| 


Molding powders, liq- 
uid resins, solutions, 
emulsions, standard 
sheets and shapes, films 


Injection molding, 
compression molding, 
extrusion molding, 
casting, coating, form- 
ing, machining 


Edge lighting, weather 
resistance, optical clar- 
ity 


Windows, instruments, den- 
tures, plating barrels, finishes, 
models, display signs, toilet 
articles, furniture, lamp bases 





Air-drying resins, solu- 
tions, emulsions; non- 
drying resins, solutions; 
high melting pt., hard 


| fesins, modified types 


Coating by all methods 








TS 





TS 


Liquid resin, standard 
cast shapes 





Molding powder, var- 





Quick drying, film per- 
manence and tough- 
ness, versatility of for- 
mulations 


Emulsion paints, bacteria in- 
hibiting wrappings, finishes 
for metals, enamels, inks 





Casting, impregnation, 
laminating, postform- 
ing of cast sheets and 
laminates 


Transparency, surface 
hardness 


Embedding of delicate objects 
for display and preservative 
purposes. Jewelry, goggle 
lenses, decorative containers, 
place mats 








Compression molding, 





Good 


insulation, low 





Electrical parts for ultra high 




































































nish, standard forms |injection molding | loss and high dielectric | frequencies or when exposed 
| and shapes (rarely), impregnation, | strength over wide fre- | outdoors, antenna housings, 
forming, machining quency range, mainte- | etc. 
| nance of electrical prop- | 
| erties on weathering | 
TP  ioeiionenet quant. | Compression molding, | Low moisture absorp- | Possibilities: hot melt coat- 
/molding compounds, | injection molding, ex- | tion, high arc resistance | ing, electrical insulation 
| films, lacquers | trusion molding, lac- | 
| quer coating | 
TS | Powders and granules, | Casting, coating, im- | Alkali resistance, cold | Cold set cements, impregna- 
liquid resin pregnation | setting, solubility in | tion of porous materials, pot- 
petroleum solvents ting of electrical and radio 
assemblies, protective coat- 
ings, adhesives 
TP (Itd.) | Casein powder, sheets, | Molding (limited), | Colorability, ease of | Buttons, buckles, beads, han- 
TS rods, tubes, disks, | machining, punching, | machining and polish- | dles, frames, novelties, radio 
forms, etc. pressing ing, resistance to dry- | parts 
cleaning solutions, non- 
flammability 
as | wtilint 
TS | Liquid resin, cast sheets | Casting, postforming | Appearance, water re- | Desk accessories, home fur- 
TP (Itd.) | and standard shapes, | of sheets, machining, | sistance, non-electro- | nishings, covers for electrical 
custom-made castings | embossing static instruments, radio housings, 
cutlery handles, umbrella 
| handles 
a eo a ss! 

° Liquids, semi-solids | Casting | Formability in molds, | Models, small run novelties, 
| no pressure (no heat | short run metalworking dies, 
with some) required | jigs, foundry patterns 

for cure. Other prop- 
erties vary with resin 
type formulation 

TP Sheets, films, foils As such or laminated, | Depends on treatment, | Wrapping, decorative trim, 
| sealed low cost, grease resis- | envelopes, straws, packing 

| | tance, moisture proof 

TP Molding compounds, | Injection, compression | Versatility in forma- | General household utility 
coating compositions, | and extrusion molding, | bility and colorability, | items, machine and operator 
casting compositions, | calendering, casting, | mechanical strength, | shields, buttons, closures, nov- 
standard sheets, films, | forming, machining toughness, resistance to | elties, toys, models, drafting 
foils and shapes cleaning fluids | instruments, belting, washers, 
small hand motor housings, 
| handles, electrical insulation, 

| tooth brushes, tuck combs 
| TP Molding compounds, | As for Cell. Acetate | Dimensional stability | Strippable coatings, telephone 


| 


casting resin, 
compositions, 
gel, and hot 
standard 
forms 


coating 
solvent, 
melt, 





| plus-dip coating, im- 


pregnation 


sheets and | 


over range of moisture 
| and temp. (not steril- 
| izable), toughness, may 
| have odor 


housing, irrigation tubing, 


| steering wheels, photographic 


film spools, toilet seats, paper 
and fabric coating (applica- 
tions also as for Cell. Acetate) 








Not a specific type. See Acrylics, Allyl, Ethyl Cellulose, Phenolics and Styrene, Unsat. Polyesters, Cel lulosics, etc. 


EPTEM BER, 1948 


93 








H 
A 
H 
H 


lS — 








MATERIALS & METHODS MANUAL 41 









Table I—Types and Forms of Plastics (continued) 





























































































































Methods of Fabrication 
Resin Type Class Forms Available or Use Outstanding Properties Representative Applications 
Cellulose TP Molding compounds, | As for Cellulose Ace- | Dimensional stability | Fountain pens, pencils tele. 
Acetate standard sheets, films, | tate except limited in | and shock resistance | phone housings, optical } 
Propionate forms casting over range of temp. | frames, appliance housings | 
; and humidity; molding | toilet seats ' 
to closer tolerances | 
than cell. propionate 
Cellulose TP Standard sheets, shapes, | Calendering, extrusion | Toughness, ease of fab- | Blown objects, balls, dojj; 
} Nitrate forms, films, foils, lac- | molding, blow mold- | rication, flammable, | rattles, optical frames, foun. 
quers, emulsions, col- | ing, forming, machin- | low moisture absorp- | tain pens and pencils, dray. 
4 ored chips ing tion ing instruments, mallet head; 
handles, frames, eyelets, toile 
seats, containers, billiard balls 
Cellulose TP Same as for Cell. Ace- | Same as for Cell. Ace- | Dimensional stability | Same as Cell. Acetate Pr. 
Propionate tate Propionate tate Propionate and shock resistance | pionate 
over wide range of 
temp. and humidity 
Cold Molding TS Asphaltic binder; | Compression molding | Low cost, ease of mold- | Handles, knobs, parts used jn 
Compounds molding powder, as- ing, non-burning, elec- | contact with flame or x 
bestos filled tric arc resistance high temperatures. Electrica! 
| switch bases, plugs, sockets. 
| Phenolic binder: as As above with higher | etc. 
| above cost, higher str., better 
| | Cement binder: as surface. Temp. resis- 
| above tant to 1000 F best arc 
resistance 
Coumarone TP | High melting powders, | Coating compounding | Excellent water and | Protective coatings, floor tile, 
Indene |liquid resins, water chemical resistance, | adhesives, paints, varnishes, 
Resins | soluble emulsions wide compatability | inks 
range 
Ethyl TP Molding compounds, | Injection molding, | High impact strength | Refrigerator parts, strippable 
Cellulose standard sheets, films, | compression molding, | and dimensional sta- | coatings, flashlight cases, hos 
foils, strip. Com- |extrusion molding, | bility from —80 F to | fittings, toilet seats, cable 
pounded formulations | hot melt coating, lac- | 180 F. Low density clips, clothes pins, containers, 
for hot melt coatings, | quer coating, machin- golf club heads, ice buckets, 
lacquer base formula- | ing, forming tool handles, bowling pins 
| tions 
Furane TS | Liquid resin 100% | Impregnation, adhe- | High bond strength, | Adhesive (particularly for 
Resins | or thinned sive, coating, casting high temp. resistance | phenolics) impregnant fot 
and chemical resistance | porous materials, cast articles 
| for chemical resistant use 
Lignin TS |Laminating paper, | Laminating, vacuum | Low cost Wallboard, electrical insula 
Resins TP molding compositions, | preforming, compres- | tion, coated table tops, floor- 
| filler compositions, | sion molding, coating, | | ing, toys, boxes, extender for 
| | Pulp, liquid resins, | machining | phenolics 
pressed sheets | 
Melamine TS Molding powders (with | Compression molding, | High arc resistance, | Tableware, kitchenware, elec: 
Resins various fillers), pow- | impregnation, coatings, | transparency and color- | trical instrument parts and 
dered resin, resin so- | adhesives |ability (plus those | housings, paper impregnation, 
_ lutions listed for phenolics) | buttons, adhesives 
Be $i, eainenerterntionn lemeieosesinenenes i a AN Aen LSA ad 
Methy! | TP Liquid resins, solutions | Coating Grease and wax resis- | Grease repellent wrapping, 
Cellulose | of varying viscosities | tance, film toughness, | water emulsion paints, mold 
| water solubility coating 
= — ors EE — i eam ian or he 252 webs nies an mee aT Queen ame 
Phenol- TS Molding compounds, | Transfer molding, low | Quick curing, low | Same as for Phenol-Forma- 
Furfural | cements, liquid resins | pressure molding, in- | temp. flow on moid- | dehyde. (See below) 
Resins | and varnishes, dry res- | jection molding, cold | ing, non-scorching at 
| in compounds | molding, impregnation, | high temp. (also those 
coating | for Phen.-Form.) 
Phenol- TS Molding powders (dif- | Compression molding, | Heat resistance, dielec- | Housings for equipment, elec 
Formaldehyde ferent fillers) filled and | extrusion (limited), | tric strength, surface | trical insulators, gears, bush- 
Resins | laminated sheets and | transfer molding, post- | hardness, high strength | ings, buttons, knobs, hands, 
shapes, impregnated | forming, laminating, | | structural parts in large siz 
sheets, casting resins, | coating, impregnation, | | —-pontoons, boat parts, &€ 
| varnishes | casting, machining protective coatings, impicr 
nation of porous materials 
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Methods of Fabrication ; ai 
Resin Type Class Forms Available or Use Outstanding Properties Representative Applications 
Palyamides TP Molding compounds, | Injection molding, | High shatter resistance, | Wiring insulation, bearings, 
(Nylon) filaments, fabrics, |extrusion molding, | retention of physical | washers, tubing, for hot oils, 
ropes, standard strip, | forming, machining properties at high | slide fasteners, tableware, up- 
rod tubes temp., sterilizable | holstery, fabrics, bristles, coat- 
gtades, chemical resis- | ings 
tance 
Polyethylene TP Molding compounds, | Compression molding, Electrical propetties, Packaging, electrical wire in- 
spray powders, stand- | extrusion molding, | moisture and chemical | sulation, high frequency insu- 
ard sheets and shapes | injection molding, | resistance, low density | lation and parts, hose and lin- 
blow molding, draw- ing in chemical industry, elec- 
ing, flame spraying, trical plugs and outlets, bottle 
machining closutes, wrist watch straps, 
washers, gaskets, ice cube 
trays, bowls and tumblers 
| Polyterpene TP Powders, solvent solu- | Coating Chemical and water re- | Protective coating, compound- 
| Hydrocarbon tions sistance, compatability | ing, paper coating, curing 
Resins | agent for cement 
Resorcinol- TS 'Lump solids (with or | Impregnation, adhe- | Water resistance, low | Wood ship keels, plywood 
Formaldehyde without setting agent), | sive, casting (curing temp., affinity | tubing, wood furniture 
Resins resin solutions | for wood 
Shellac TP Slabs and flakes solu- | Compression molding, | Electrical insulator | Electrical insulation, phono- 
| tions |injection molding, | properties, carboniza- | graph records, inks, belt dress- 
| | coating | tion resistance, high | ing, cable insulation, cloth, 
| scratch resistance, ease | paper binder, wood varnishes, 
of molding adhesives 
Silicon TS | Solid resin, greases, | Coating, impregnation, | Excell. electrical insu- | ‘Cable and electrical insulation 
Polymers oils, varnishes, stand- | laminating lation at high temp., | —high temp., lubricants, ce- 
(Silicones) |ard strip and sheeting chemical and water re- | ments, paints, laminated in- 
| | | sistance sulator boards, damping 
fluids, high temp. baths, 
| | water-repellent coatings 
Sodium Car- TP Powder, water ‘solu- Costing, emulsifier, | Water solubility, grease | Grease proofing paper, emul- 
boxy-Methyl | | tions binder and fat resistance sifier for lotions, leather bind- 
Cellulose | ing 
Styrene TP Molding powders, cast | Injection molding, Low moisture absorp- Radio parts, electrical insula- 
Polymers and TS (itd.) sheets, film, liquid res- | compression molding, | tion, low cost, excell. | tion and parts, bottle closures, 
Copolymers ins, emulsions, solu- |extrusion molding, | electrical prop., sharp | combs, toys (selected), edge 
tions casting, coating, im- | fracture | lighting displays, dishes, 
pregnation | bowls, bottles, jars, battery 
| cases, wall tile, buttons 
Tetrafluor- TP | Standard sheets, rods, | Machining, punching, | Extreme chemical in- | Valve packing and ds 
oethylene | tubes, tapes, moldings, | injection molding, | ertness, heat resistance, | phragms, gaskets, heating 
(Teflon) experimental quantities | extrusion molding | high cost plate covers 
of molding powders | 
Unsaturated TS Liquid resin, semi- | Impregnation, post- | Depends on type. See | See Casting Resins 
Polyesters | solids, standard shapes | forming of laminates, | Casting Resins 
| casting, low pressure | 
1 | molding | 
Urea | TS | Molding powders, (Al- | Compression molding, | | Similar to Phenol- | Decorative housings, buttons, 
Resins | pha Cellulose base) adhesive or binder Formaldehyde, plus | tableware, paper treatment, 
| | | colorability, light dif- | adhesive, core binders 
' | | _fusivity 
Vinsol | TP Flake, lump, powder | Impregnation, coating, | Low cost, compatabil- Protective coatings, electrical 
Resin | emulsion | compounding | ity, electrical insulation | insulator, lacquers, varnishes, 
‘ | | adhesives, shellac extender — 
Vinyl TP | Molding compounds, Compression molding, | Low cold flow, surface Phonograph records, coating 
Acetal liquid resin, solvent so- | injection molding, | toughness and hard- | safety glass core, photo- 
| lutions, standard sheets | extrusion molding, | ness graphic film base, adhesive 
| and shapes | coating 
Vinyl TP Powder, solutions, wa- | Injection molding, | Good adhesive proper- | Adhesives, coatings, lacquers, 
Acetate ter emulsions | compression molding, | ties some moldings 
| coating solvent and hot | 
7s melt 
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Methods of Fabrication 
Resin Type Class Forms Available or Use Outstanding Properties Representative Applications 
Vinyl TP Molding powder, water | Compression molding, | Solvent and grease re- | Low pressure mold lip; 
Alcohol solutions, standard | extrusion molding, | sistance, gas imperme- | textile sizing, paper cog;; 
sheets, tubes, films and | casting, forming, coat- | ability, water solubility | hose for solvents and « 
rods ing gas, binders, aprons, gloves 
Vinyl TP Liquid resins of vary- | Coating, impregnation, | Excell. scuff resistance, | Safety glass core, fabric coy, 
Butyral TS ing viscosities, mold- | compression molding, | low temp. flexibility, | ing, electrical 
ing compounds, lac- | injection molding, | clarity, adhesiveness housings, adhesives, Coating 
quers extrusion molding, furniture, 
calendering, adhesive ances 
Vinyl TP Molding compounds, | Compression, injection | High heat distortion | Electrical insulation and party, 
Carbazole solutions and extrusion molding, | temp., electrical insu- | cloth, paper impregnant 
impregnation, coating | lation, moisture resis- 
tance 
Vinyl TP Molding compounds, | Compression, injection | Chemical and mois- | Electrical insulation, tubing 
Chloride resin solutions, emul- | and extrusion molding, | ture resistance, non- | washers, gaskets, plating rac 
sions calendering, casting, | flammable and tank lining, shower qy. 
| impregnation | | tains 
Vinyl- TP | Molding powder, solu- | Injection, extrusion | Nonflammable, dimen- | Printing plates, phonograph 
Chloride tions, dispersions, sus- | and compression mold- | sional stability, chem. | records, imitation leather, 
Acetate pensions, standard | ing, calendering, coat- | and moisture resis- | electrical insulation, chemical 
_sheets, films, shapes, | ing, impregnation, | tance, heat sealing | dispensers, 
| tubes, rods forming crystals, drafting instrumeny, 
| lacquers (cans), radio parts, 
| shower curtains 
Vinyl TP Liquid resins of vary- | Coating, impregnation, | Solubility Wire insulator lacquer, coxt- 
Formal | ing viscosities, solu- | compression molding, | | ings (for metals) 
tions, molding com- | casting 
pounds 
Vinylidene TP | Molding compounds, | Injection molding, | Excellent weather and | Pipe and fittings (solid and 
Chloride latex emulsions, lac- | compression molding, | chemical resistance, | lined) for chemical ind., is- 
(Saran) quers, standard fittings, | extrusion molding, | toughness sect screening, coatings, pack- 
tubes, pipe, sheets, | coating, impregnative aging foils, tank lining, filter 
| film, filaments forming cloths, upholstery, containers, 
| plating rack insulation 














though “A” has slightly better utility or 
service characteristics. The structure of the 
product which is determined by the manner 
of use may be readily adaptable to a partic- 
ular type of molding or could easily be 
formed from standard sheets or shapes. 
Then again, it may be in order to use a 
number of parts, of the same or different 
materials, cemented, mechanically jointed, 
or otherwise connected to form the product. 
Naturally, such physical properties as ten- 
sile strength, impact strength, flexibility, 
hardness, etc., affect the design and conse- 
quently have a direct bearing on the selec- 
tion of a plastic. 

Appearance, too, is of importance since 
when one goes through the list of plastics 
applications it is almost immediately appar- 
ent that a sizable portion of plastics go into 
products sold primarily on the basis of eye 
appeal. No other materials—except for per- 
haps marbles and semi-precious stones—can 
match the variegated color effects obtain- 
able in cellulose nitrate or the rich tonal 
effects of the cast phenolics. Almost all of 
the various types of plastics can be colored 
with pigments or dyes as desired. In some 
instances the pigments or dyes tend to fade 
or leach on extended exposure to sunlight, 
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weather changes or abnormal chemical en- 
vironment. These factors must be taken 
into consideration in the selection of both 
the plastic and coloring agent. 

In order to present as much information 
about the different plastic types in ready 
reference form, three tables are presented 
covering, respectively, general information, 
specific chemical resistance, and physical 
characteristics. Information in the tables is 
supplemented by the text. 


Types and Forms of Plastics 


To emphasize the number of different 
plastics—not including the synthetic rub- 
bers—that are available from manufactur- 
ers, Table I contains a number of plastics 
whose applications are confined exclusively 
to such non-rigid forms as coatings, adhe- 
sives, sizings, etc. In addition, several of the 
plastics listed are available only in limited 
quantities for test applications and hence 
are not as yet classified among plastics 
“commercially available.” As will be indi- 
cated further in this section, there is a defi- 
nite criterion—as there are for other mate- 
rials of construction for determining the 
commerciality of the various plastic types. 















On this basis the “limited” plastics may mf 
have been sufficiently tested to warrant a 
clusion from a complete list. 


Chemical Names 


Table I lists all the different plas 
types, alphabetically, by the chemical name 
generally used. This manner of tabulauot 
was not used prankishly to add to the «of 
fusion already prevalent when one endest 
ors to select a particular plastic type ‘100 
the arbitrary “groupings” or “families & 
tablished in the past. In view of the t 
in the manufacture of plastic materials © 
form “alloys” of different types of plasis 
—as typified by vinyl chloride—vinylicet# 
chloride copolymers—it is felt that ™ 
alphabetical listing will be more useful 
at the present time. Similarly, the pe 
“poly” has been dropped from such 9? 
as styrene and vinyl in the listing © ™ 
phasize the basic chemical building block 0 
these resin types. 


Definitions —Class of Plastics 


Although definitions of most of the —_ 
used in the plastic industry have bee? “ 
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1 in Manual No. 25, several are repeated 
ec — 

»with. © 99 Ti + 98 

The rerms “plastic” and “resin” are used 


nonymously in many instances; however, 
ich usage is not always correct. 
Resin signifies a state of matter as well 
, chemical group and hence it cannot be 
ven a rigorous definition. A resin may 
t possess all but will have most of the 
operties such as: insolubility in water; 
‘jubility in alcohols or ethers; solutions are 
cky or adhesive and produce transparent 
ms on drying; complete resistance to 
refaction or rancidity agents. — 
A Plastic, on the other hand, is a sub- 
ance consisting entirely or in part of res- 
, which can be formed into a definite 
ape on application of heat and/or pres- 
re, and which will retain this shape when 
ned to room conditions. Thus, plastics 
‘fer from resins in that they may contain 
porganic salts, mineral fillers, pigments, 
_ in addition to the resin base. 
Both resins and plastics are divided into 
be following classes: 
Thermoplastic — Materials which soften 
ind remain soft permanently under heat, 
Thermosetting—materials which undergo 
chemical change and are hardened by 
eating with or without pressure. 
The line of demarcation between the 
hove classes is sometimes not very distinct. 
good example is aniline-formaldehyde, 
able I, No. 4, which when the aldehyde to 
niline (N-phenylaniline) ratio is on the 
der of 1.4 : 1, molding with a cure of 
bout 3 min. yields a thermoplastic rubbery 
oduct. A longer cure may render the 
oduct thermosetting, although this is nor- 
nally accomplished by increasing the alde- 
yde to a 2:1 ratio. 
Other definitions are: 
Casting Resins (or plastics)—tresins pre- 
bared as liquids (usually syrupy) which on 
asting into molds can be hardened exclu- 
vely by heat or at room temperature by 
action of incorporated “accelerators.” 
Cold Molded—a mixture of mineral 
f Organic material containing resinous 
lers which, after pressing into the de- 
ied shape at room temperature, is baked 
iD obtain optimum strength by “cure” of 
he binder. (Note: Compounds containing 
jaterglass or cement binders are normally 
ncluded in this category; however, such 
haterials are not true plastics as defined. 
_Elastomers—tesins which, on vulcaniza- 
ton with such agents as sulfur, form mate- 
als with properties similar to those of 


inhe 
oder. 


+ 


e 


since, as indicated previously, the current 
rend in plastic formulation is to form 
alloys” or co-polymer resins having proper- 
les and characteristics differing from those 
bt the individual resins, the following defi- 


tions should clarify the mechanism in- 


> 


lolved 

Monomer—the chemical structural unit 
hich can aptly be termed the lowest com- 
Mon denominator of a resin. Monomers of 
ome resins such as the acrylic (methyl 


*thacrylate) and styrene are used as such 
nthe form of casting resins. 

_ “ lymer—a chemical compound of rela- 
Hvely high molecular weight formed by a 
— on of a compound of lower mo- 
‘>, Weight—a monomer. 

ene ation—the reaction affecting 


ition as described above. 
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Plastic materials are widely applied as bonding materials. The grinding wheels shown 
here, made by J. G. Sandstrom Grinding Wheel Co., utilize special resins to produce the 
strength and accuracy required. (Photo: Courtesy Durez Plastics & Chemicals, Inc.) 


Co-Polymer —a complex compound 
formed by two different substances or mon- 
omers polymerizing at the same time. 


Forms Available 


As indicated by, for example, phenol 
formaldehyde, a resin or plastic may be 
available in a variety of forms, each of 
which has at least one particular applica- 
tion. The nature of the resin form allows 
for a quick association with the methods 
of fabrication which are in themselves high- 
ly descriptive. 

Solid—lumps, granules, or powder—ap- 
plies to resins marketed as such for molding 
or use in formulation. 

Molding Compounds — formulations of 
resins and plastics usually marketed in gran- 
ular, flake, or powder form specifically for 
production of pieces by the various molding 
techniques, namely, compression, injection, 
extrusion, jet and transfer. 

Liquid—the resin itself in liquid form 
with possible incorporation of accelerators 
for solidification and curing, fillers, pig- 
ments and dyes. Used for impregnation or 
coating of paper, fabric, etc., fibers; coating 
of metals, masonry; or casting. Viscous 
liquids are termed semi-solids in some in- 
stances. 

Solution (varnish, lacquer) —resin dis- 
solved in a liquid vehicle for application to 
materials as an impregnant, protective 
and/or decorative coating. 

Emulsion—a mixture wherein droplets 
of a liquid resin are suspended in another 
liquid. 

Suspension—a mixture of solid particles 


of a resin or plastic in a liquid. Viscous 

mixtures are denoted as pastes. 
Dispersion—may refer to either or a 

combination of emulsion and suspension. 
“Modified”—when prefixed to any of 
the above forms indicates that a substance 
has been added to the formulation for such 
reasons as 
l. To lower the cost without appreciably 
affecting properties—substance called 
“extender.” 

2. To increase flow or flexibility — 
plasticizers.” 

3. To specifically alter a property such 
as chemical resistance—"“modifers.” 
Standard Shapes—sheets, rods, tubes, spe- 

cial profiles, pipe fittings, etc., which can 

be used as such or worked into consumer 
products as indicated under “Methods of 

Fabrication.” 

Fibers—woven composite of small diam- 
eter, extruded “filaments.” 

Films—thin section, self-supporting sheets 
of resins or plastics. Sometimes called 

“foils.” 


~ 


Methods of Fabrication 


Most of the terms used, such as casting, 
forming, machining, etc., need no explana- 
tion in that they are the same as used in 
the metals field. The methods which are 
unique to the plastics industry are— 

Injection Molding—heated plastic par- 
ticles are simultaneously fused and injected 
under pressure into the relatively cold cav- 
ity of a split die in which they solidify. 
Applicable to thermoplastic class almost ex- 
clusively. 
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Table 11—Chemical Resistance 







































































































































































































































































Hydro- Sodium Sodium y oe 
Acetic | Ammonium | chloric | Hydrogen Nitric Oleic | Carbonate | Chloride Sodium 
Acid Hydroxide Acid Peroxide Acid Acid Solution Solution Hydroxide | | 
Resin Type 5% 10% 10% 3% 10% C. & 2% 10% 1% 
Acrylic Resins N N N N N N N N N 
Allyl Resins SLSW | SLEtched N N N N N N N | 
Aniline-Formaldehyde N N, SL SL N SLDecomp | N N N NO 
Etched Decomp 
———_| 
Casein SW Decomp /| Decomp SW Decomp N SW N _ Decomp 
Cast Phenolics _ N Disc N Disc N N Disc N Decomp 
Cellulose Acetate SW,N Soft Disc | Decomp N Decomp N SW,N N Etched 
Cell. Acet. Butyrate N Disc N N Disc N N N N 
Celluiose Nitrate N Etched N N N N Etched Etched N 
Disc 
Cellulose Propionate N SL Etched N N Etched N N N ee N 
Cold Molded Phenolic N N Decomp N N N N N Decomp 
Binder E 
Cold Molded Bituminous N Etched Decomp N N N N N | oN 
Binder | | 
Ethyl Cellulose | N | N N N N Decomp N N | ‘N 
Melamine Resins | N | N,SL Disc N | Etched N N N ew 
Disc sO a4. 
Phenol-Furfural N Etched Etched | N | Etched N N N __ Etched 
Phenolic Resins Molded N Etched | Etched N Etched N N N Etched 
Phenolic Resins Laminated | Etched, BL| Etched Etched N Etched, BL N Disc Etched, SW | Etched : 
Polyamides (Nylon) N N Decomp | SLDisc | Embrittled te Pee N we 
| Polyethylene N N SW N N SW N N ol N 
Silicon Polymers (Rubber) | N N | N N SL Att N | N N Att 
"Styrene Polymers and N Disc N N N N ! N N N 
Co- Polymers 
Tetrafluorcethylene N N N | N N ae N N N 
(Teflon) | a ‘ne 
Urea Resins N N | Etched Etched Att bo WN N N N 
|__ Disc | | = 
Vinyl Butyral Disc Disc Disc | Disc Disc | Tacky | Disc N | SL _ 
} 
Vinyl Chloride N N Te | ie | N N N 
— SS Aa sieiiee | a —— 
Vinyl Chloride Acetate N N oe | N N Pe. N N N 
Vinylidene Chloride N Embritled | N | N | N 1 ee he N | Disc 
(Saran) | | | | | | _— 
N-No Effect; Diss - Dissolved; Dise - Discolored; Decomp - Decomposed; SL - Slight; Soft -Softened; SW -Swelled; BL - Blistered; Att - Attached. 


Compression Molding—plastic particles 
heated and compressed in hot die to effect 
forming and also cure in the case of thermo- 


setting materials. 


Extrusion Molding—production of fixed 
contour shapes by pressing of heated, fused 
particles through an orifice die. 
thermoplastics 
though equipment has recently been con- 
structed to continuously extrude phenolic 


almost exclusively to 


materials. 


Jet Molding—A process similar to injec- 
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Restricted 


mold. 
al- 


sure. 


Blow 


tion molding but used exclusively for mold- 
ing of thermosetting materials. 

Transfer Molding—a two-stage process 
whereby thermosetting materials are fused 
under heat and pressure in one chamber 
prior to transfer through an orifice into the 


Molding—process wherein heated 
thermoplastic sheets, or a bubble is forced 
against the mold walls by air or gas pres- 


Laminating—Impregnated sheets of pa- 


per or fabric are either bonded together 


the action of heat and pressure between hd 


plattens or are pressed onto the mold prio 
to curing or forming by a blanket. 


Bag Molding—wherein the mold and 


ibs 
material are enclosed and the air 1s SU 


; a i 
quently exhausted from the enclosure. ’ 


in a heated female metal die and 
to shape by hydrostatic pressure applied " 


modification of this method is also 
form thermoplastic sheets. 


used 10 


Hot Press Molding—the sheets are P' 
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"0% | 3% 30% | Distilled | Acetone | chloride | Acetate | 50% 95% | Dichloride | to 100C | Toluene 
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r Embritled | N | N | N_ | SLAte N | SLAte Re N Diss N SL Att 
es tuber counter die. be a single unique characteristic such as a accounts for a pleasant appearance. All 
4 prit Post Forming—cured laminated sheets physical property which would set an in- other properties, however, will vary from 
omposed of fabrit impregnated with ther- dividual plastic above and apart from all plastic to plastic. The significance of the 
id and Osetting resin can be heated and shaped others as far as the particular property is various properties and, in particular, how 






Pa limited extent in the same manner as 
tal is drawn with a punch and die. 
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concerned. In cases where a single unique 
characteristic does not exist, a number of 
desirable properties may account for the 
commerciality of the plastic. 

All resins and plastics are typified by 
poor heat conductivity, which accounts for 
warmness to touch. Similarly, all plastic 
surfaces exhibit a vitreous luster, which 


these properties determine the selection of 
plastics materials for various uses will be 
discussed in subsequent sections. 


Typical Applications 


The various items given in this column in 
Table I were selected to illustrate the widest 
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possible application range of the different 
plastic types. Thus, it will be noted that a 
number of everyday items, such as buttons, 
toilet seats and radio housings, appear for 
several different plastic types. Evidently all 
the plastics for which such applications are 
indicated can be expected to give satisfac- 
tory service. Then why, for example, are 
portable or table-top radio housings made 
from cast phenolics as well as ethyl cellu- 


Resistance of Plastics to Chemicals 


The balance of the manual will discuss 
the rigid types of plastics that are of prime 
interest to both plastics fabricators and 
consumers. Thus, resins or plastics used 
exclusively for coatings or adhesives will 
not be further described. 

Whereas the information given previ- 
ously is rather general, the information 
presented in Tables II and III (Chemical 
Resistance and Physical Properties, respec- 
tively) will be much more specific from the 
standpoint of selection of plastics. It should 
be borne in mind that both chemical re- 
sistance and physical properties of many 
of the plastics will vary with the com- 
position of the resin base, the nature and 
quantity of the plasticizer, filler or pigment, 
and the condition of the plastic—in par- 
ticular, the plastic surface. This latter factor 
is of no mean importance, since the surface 
of plastics have what is known as a “case” 
or thin film section that is normally more 
resistant to chemical environment than the 





100 


lose, among others? Both materials have 
adequate electrical insulation, rigidity, and 
weathering properties. However, one radio 
manufacturer may prefer to accept the 
higher cost of the cast phenolic housings in 
order to obtain characteristic color effects 
that he feels will help sell the radio. By 
the same token, other manufacturers may 
prefer to use the less costly and tougher 
ethyl cellulose housings which can be pro- 


plastic beneath this surface. Thus, a freshly 
cut or machined plastic will in most in- 
stances be more susceptible to attack on the 
opened surface. This phenomenon parallels 
that of metals and, like metals, it is neces- 
sary to activate the surface of plastics by 
roughening with abrasive or chemicals prior 
to adhesive bonding or metallizing. 

With regard to chemical resistance, it is, 
of course, best to test the model of a product 
or a section cut from plastic material to be 
used in the product under actual service 
conditions or accelerated conditions simu- 
lating service. In accelerated testing, the 
solution or environment may be made 
stronger, the temperature may be increased 
or decreased abnormally, the humidity or 
light intensity may be maintained in excess 
of normal service, the cycles of environ- 
mental changes may be hastened, etc. In 
short, all factors that may affect the plastic 
in service can be intensified in test. The 
accelerated test is a most useful tool when 


Resin impregnated plas- 
tic moldings are used 
for label holders on 
packaging machinery be- 
cause of low cost and 
durability. (Photo: Cour- 
tesy American Cyanamid 
Co.) 












































duced in pleasing colors. In both insta, 
the cost of the housing will probahj n 
reflected in the selling price of the tadip 

It should not be assumed that the dig 
ent plastics are by any means limited on 
applications listed. The listing is inten 
as a helpful guide to those readers to wh, 
plastics may not be an everyday affair ,, 
not as a straight jacket restricting the Seer 
tion of plastics to specific items. 


used for comparison of several plastics jy 
order to determine relative resistance , 
durability. It should be noted that the 
tests cannot usually be translated into 4 
number of years that a plastic or produg 
can be expected to give good service unles 
sufficient accurate “life” service informatio, 
is available—this often means many years of 
periodic examinations of a relatively larg 
number of test pieces, and much of this 
work is already in progress on a number of 
items. 
One such relative test has been stanj. 
ardized by the American Society of Testing 
Materials, ASTM, D 543-43, and ennils 
the complete immersion of test strips in, 
number of different chemical solutions fy 
seven days at a temperature of 77 F. Th 
range of chemicals specified for use in the 
test are those commonly used either in th 
household, the laboratory, or in industry 3 
indicated by the following: 
Acetic acid—5%—vinegar strength 
Ammonium hydroxide—10%—about ? 
or 3 times that of household cleane 
strength 
Hydrochloric acid—mineral acid 
Hydrogen peroxide — 3% — antiseptic 
concentration oxidizer or bleach 
Nitric acid—10%—mineral acid-oxidi- 
ing 
Oleic acid c.p.—organ:c acid-food greases 
Sodium carbonate solution—2%—hous- 
hold cleaner 
Sodium chloride—10%—higher strength 
than sea water 
Sodium hydroxide—1 and 10% —hous. 
hold cleaners 
Sulfuric acid—3 and 30% —minetil 
acid-dehydrator 
Acetone—nail polish remover and this 
ner 
Carbon tetrachloride—dry cleaning fui 
Ethyl acetate—lacquers, perfumes, flavors 
Ethyl alcohol—liquors, rubbing alcohol 
Ethylene dichloride—solvent, adhesive 
component 
Heptane—gasoline component 
Toluene—industrial solvent 
Effects of these chemicals on plastics may 
be evidenced by solution of the plas 
disintegration, embrittlement, softening, 
swelling, surface etching, change of colo, 
etc. In order thoroughly to evaluate the 
effects of these chemicals, it is advisable © 
make pertinent physical tests on a numbef 
of comparable specimens before and alte! 
immersion. * 
Although the chemicals listed in Tabi¢ Il 
cover a wide range of possibilities, most ° 
the plastic material suppliers can supp’ 
additional information regarding the %* 
bility of different formulations in othe 
specific chemicals. 
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More and more large sections 
of molded or formed plastics 
are being used for such appli- 
cations as refrigerator door 
panels. (Photo: Courtesy West- 
inghouse Electric Corp.) 


Physical Properties of Plastics 


A casual glance at Table III will serve to 
indicate immediately that there is a wide 
variance in physical properties of almost 
all the different plastic types. The values 
given cover a range that is available for 


f each plastic. However, it is not always pos- 


to obtain, for example, maximum 
mpact strength with maximum tensile 
strength, or maximum flexural strength 
with a particular color that requires high 
pigment proportion. In most instances the 
nate formulation used will be a com- 
mise wherein some of the properties 
will be improved to the detriment of others. 
In view of this situation, most of the ma- 
terial manufacturers have available a num- 
ver of standard formulations of plastics 
having rather special property ranges in 
addition to the usual grades of “general 
purpose” material. 

[he properties described are those used 
most frequently in the selection of plastics 
‘rom the standpoint of general application 
and utility. There is, of course, additional 
lata available on properties of specific in- 
terest to the plastic molder, to lens manu- 

and to the electrical and radio 

engineer among others. The description of 
ihe significance of all these specialized prop- 
‘ues is beyond the scope of this manual, 
¢ reference should be made to the manu- 


fir 
LiCT Tor 


t additional information. 


nificance of the different prop- 
| are as follows: 


Gravity—important from stand- 
of volume-cost relationship. 
bility—the upper line gives a 
tative description of what happens 
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when a flame is applied to the plastic 
surface. As indicated, some plastics 
ignite more readily than others. Simi- 
larly, on removal ofthe flame the 
plastics which are classified as self- 
extinguishing will cease to burn while 
the others will burn at the rates in- 
dicated. 

Water Absorption—all plastics, with the 
unique exception of tetrafluoroethylene 
(Teflon), are adversely affected by ex- 
posure to sunlight and varying hu- 
midity and temperature. This is un- 
doubtedly due to the tendency for 
plastics to “breathe” with changes in 
environment until the repetition nor- 
mally results in marked reduction in 
strength properties and warpage. The 
water absorption values serve as a 
barometer with regards to this ten- 
dency, with the higher values indica- 
ting an imcreased tendency towards 
deterioration by weathering. 

Refractive Index—the index of refraction 
of a transparent plastic is a measure 
of the speed at which the material 
will transmit light as compared to air 
taken at unity. A value in excess of 1 
indicates that light travels slower in 
the material than in air and, therefore, 
will be bent or deflected on entering 
the material. The higher the value the 
greater the bending effect. 


Tensile Strength—this is the maximum 


stretching load per unit area of original 
cross-section required to break a test 
specimen. This property will vary con- 
siderably for most plastics, depending 
upon the molding characteristics, prev 
alent humidity and temperature. 


Modulus of Elasticity in Tension—the 
value allows for the determination of 
the stretch in the plastic on application 
of loads insufficient to cause permanent 
deformation of the plastic on removal. 

Flexural Strength—the breaking strength 
of a plastic when tested as a beam 
loaded centrally between supports. 

Impact Strength—a measure of the tough- 
ness of a plastic with higher values 
indicating higher resistance to break- 
age by shock impacts. 

Hardness—higher values indicate greater 
ability for the surface to withstand 
indentation. 

Distortion Temperature—the low value 
given indicates the temperature above 
which noticeable deformation may be 
expected on application of a load. The 
upper limit given is the temperature 
above which the plastic will deform of 
its own accord or decompose. 

Thermal Conductivity—a measure of the 
ability of the plastic to transmit heat. 
Plastics having lower values will feel 
warmer to the touch since the heat is 
not transferred away from the surface 
rapidly 

Specific Heat—indicates the quantity of 
heat required to raise the temperature 
of a plastic material. 

Thermal Expansion—aftords a measure 
of the relative change of dimension of 
different plastics with change in tem- 
perature. 

Dielectric Strength—the maximum pi 
tential or voltage that a plastic can 
withstand without breakdown, as in- 
dicated by a sudden and marked de- 
crease in voltage and corresponding 
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Table I!1—Physical Properties 






























































es Water. Modulus of 
ae Flammability Absorption Refractive Tensile Elasticity Compressive | 
Specific and (Note 1) Color Index Strength, in Tension, Strength, | 
Resin Type Gravity Burning Rate % Possibilities N25/D Psi. Psi. x 10° Psi, | 
Acrylic Resins 1.16-1.20 | Readily ignited, 0.3-0.5 | Transparent 1.49-1.51 | 6000-1000 3-5 11000-150¢9| 
burns slowly Unlimited 
Allyl Resins 1.32-1.40 | Moderately ignit- | 0.05-0.20 | Transparent | 1.50-1.57 | 5000-6000 4.5 | 19000-2309) 
able, slow to self- Unlimited 
extinquishing 
Aniline- 1.22-1.25 | Readily ignited, | 0.01-0.08 | Translucent | —. | 8000-10000 5-6 | 20000-2500) 
Formaldehyde self-extinguishing Dark Colors | | 
Casein 1.35 Moderately ignit- 7-13 | Translucent aa 10000 5.1-5.7 | 25000-54099) 
able, self-extin- Unlimited 
guishing 
Cast Phenolics 1.25-1.34 | Difficult to ignite, 0.2-2.0 | Transparent 158-166 | 2000-9000 4-18.8 | 4000-3400 
self-extinguishing Limited 
Cellulose Acetate | 1.27-1. 37 | Readily ignitable to ~ 1,5-6.0 Transparent 146-150 1500-8200 | 0.6-3.5 | 4000-3600) 
| ‘non-flammable,’ Unlimited 
burns slow 
| Cell. Acet. | 1.15-1.24 | Readily ignited, | 1.0-2.5 | Transparent 1.46-1.49 | 1400-6700 0.5-2.0 7500-23 
Butyrate | burns slow | | Unlimited | 
| | Cellulose Nitrate | 1.35-1.45 | Very readily ignited, | 0.7-4.0 | Transparent 1.50-1.51 | 3000-10000 2-4 20000-3¢ 
| burns extremely fast Unlimited 
Cellulose 1.17-1.22 Readily ignited, | 6.3 9 Transparent 1.475-1.490 2800-6000 1.5-2.8 
Propionate burns slow | Unlimited 
| Cold Molded | 1.87-2.15 | Bit. moderately ig- | 0,.6-2.0 Opaque | ere — — 6000-1; 
Organic Binder nitable, burns slow | Dark Colors | | eer 
| Ethyl Cellulose | 1.07-1.18 | Readily ignited, -07- 2.5 | Transparent | “3 ge 3000-10000 | 0.6-5.0 | 5000-2000 
| burns slow Unlimited 
a ———_ = — | —_ —| _oree Saree . oe -_ ———— — —_——. 
Melamine Resins | 1.45-1.55 | Difficult to ignite, | 0.08-06 | Translucent hee 6000-13000 10-15 | 26000-430 
Molded ‘self-extinguishing | | Unlimited 
Sea es ke ae ee ’ ~~ ew —- © eas - | “ 
 Phenol- Furfurat 1.3-2.0 Difficult to ignite, | 0.02-2.5 Opaque a | 4000-8500 7-45 | 16000-360 
self-extinguishing Limited 
| Phenolic Resins | 1.30-1.45 | Difficult to ignite, | 0.03-3.0 | Opaque 15-17 7000-10000 | 7-12.5 | 10000-35 
Molded sel f-extinguishing Limited | | 
| Polyamides | 1.14-1.15 | Moderately ignit- 1.5 Translucent 153 | 9000-10500 | 3.0-3.25 | 14000-18 
(Nylon) able, self-extin- Unlimited 
| guishing | 
| Polyethylene | 0.92-0.93 | Readily ignited, <0.01 | Translucent 152 | 1800-3000 0.15 — 
it burns slow | | | Unlimited 
——— | _ — es | j 7 = - / 
Silicon Polymers 1.40-2.04 | Difficult to ignite, | 0.25-1.0 | Opaque =. | 200-650 | Atte | in 
Rubbers | self-extinguishing | | Unlimited | 
Styrene Polymers 1.05-1.07 | Readily ignited, | 0.04-0.06 | Transparent 1.59 3000-9000 1.7-4.7 11500-1 
and Co-Polymers- | burns slow Unlimited | ; 
| Tetreflucre- | 2.1-2.3 Non-flammable, 0.00 | Opaque 1.35 ae 2000-4500 0.55-0.6 1700 
ethylene (Teflon) | | melts & decomposes | Limited | 
a Fee a" —- + . —| ee _ - — | vm 
Urea Resins 1.45-1.55 | Difficult to ignite, | 0.75-2.0 Translucent 1.54-1.56 | 6000-13000 12-16 | 25000-380 
| self-extinguishing | Unlimited | 
— |— —| 
Vinyl Butyral | 1.05-1.50 | Readily ignited, 1.0-3.0 | Transparent | 1.47-1.49 | 4000-8000 3.5-4.0 | - 
| | burns slow | Unlimited | | | 
| Vinyl Chloride 1.2-1.6 | Difficult to ignite,| 0.1-0.6 | Transparent | ee | 1000-9000 | — | 
self-extinguishing Unlimited | | 
Vinyl Chloride | 1.30-1.45 | Difficult to ignite, | 0.05-0.15 | Transparent 1.52-1.53 | 4500-8500 3.5-4.1 9000-119 
Acetate | self- extinguishing Unlimited j 
—________— |—— | | | | | rn 
Vinylidene | 1.65- 1. 72 | Very diff. to ignite,| <0.1 | Translucent | 1.60-1.63 | 4000-7000 | 0.7-2.0 | 4500-850" 
Chloride (Saran) | | self-extinguishing | | Most Colors | | 4 







































































Notes: 


(1) Y-in. thick section—24 hr. 


(2) 3 


4-in. by 2-in. bar. (3) CAL/CM*/SEC/C/CM «x 10-4. 
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Slection and Application of Pasties 






















































































































































































impact Str. Thermal Thermal | Dielectric(1) 
Flexural Izod. Ft. Distortion | Conduc- | Specific | Expansion | Str. % In. Dielectric Power 
Fessive | Strength, Lb. Per In.| Hardness Temp. tivity Heat Per Thick Constant Factor 
ngth, | Psi. of Notch(2) Rockwell Range, F (3) |Cal/C/Gm.| Deg-Cx10™°| Volts/Mil 10° Cycles 10° Cycles 
HB 0000-19000 | 0.2-0.6. | M60-112 | 120-200 4-6 0.35 8-9 400-500 3.2-3.5 0.04-0.07 
-15000 | ‘i = eb ee RO i, OS iat 
BR 5000-14000 | 0.2-0.4 | M95-115 | 140-225 | 48-5.0 | 0.26-0.55| 5.5-11.0| 500-1275 | 3.25-3.8 0.01-0.018 
-23.004 
BR 2000-20000 | 0.32, «| M115-120 | 180-240 | 26 O4i | nea) | 4006380 | #37 0.004 
25000 eal a andar. oF ne 
. 10000-18000 | 1.0 M-70-1000 | 300-325 she — | 41-68 | 400-700 6.1-6.8 0.052 
-5.4000 | (10° Cycles) (10° Cycles) 
~— BF 1000-14000 | 0.25-0.60 | M20-120 |"95.3000 | 3-85 | 03.04 | 3315 | 45-450 | 5.530 0.01-0.3 
“D400 
~ 7000-14000 | 0.4-6.2 R40-125 | 3400-220 | 48 | 0.3-0.45| 8-16 | 200-365 3.5-7.0 0.01-0.06 
56000 a | 
_ Beha Salleh acd bisa NS Cs | 
4000-12000 | 0.5-9.5 | R35-120 | 115-220 | 4-8 | 0.3-0.4 11-17 250-400 | 3.3-6.3 | 0.01-0.04 
: pune caper boots ye pte des ts 2F usush, So | Feole piss ic) pe 
6000-15000 | 2.08.0 | 90-120 | 120-165 | 3.1-6.0 | 0.34-040| 9-16 | 250-600 | 6.2 0.07-0.10 
+30 | oh Beket | | | (10° Cycles) (10° Cycles) 
4800-10000 | 0.8-11.4| 63-104 | 120-220 | 48 | 03-04 | 12-19 | 370-425 3.1-3.5 0.0075-0.013 
| OE enna — re - 
3800-9500 0.4 M35-65 500 _ — = 50-85 6.0 0.07 
+16 | | (10° Cycles) (10° Cycles) 
— fm 4000-12000 | 2.0-11.6 | R50-110 | 100-220 | 4-7 | 0.30.5 | 10-20 | 400.600 2.5-4.0 0.005-0.03 
: 9000-16000 | 0.24-1.5 | M110-125 | 210-400 | 10-17 — | 20-45 | 300-450 | 7.688 0.015-0.035 
-4 4\ 
: 8000-20000 | 0.2-48 | B55-75 | 240-400 | 3.5-20 | 0.25-04'| 2-7 | 200-500 | 420 | 0,01-0.28 
2A/) 
8000-17000 | 0.2-10 | M95-120 240-400 | 3-16 | 0.28-04 | 1.5-7.5 | 200-450 | 45-15 | 0.00704 | 
————— [—————— ——$$$$<$—$<$_—_—— | —_—__- — —_ . —— — —E a 
: 11000-13000 | 0.8-1.8 M80-90 | 170-350 6.0 0.4 | 10.0-10.3| 250-400 | 40-50 |  0.02-0.05 
“18 | | | | | 
| . ic ileadiek See an e vO") | | a) é. 3 
1500-1700 | 3.0 R25-35 110-212 | 6.0-8.0 053 | 18 | 500-700 | 225-23 | 0.0003 
| ; i pete TS: ote bog Bee nee Woeet st 
— So is 350 =~ di vare 260-450 3.2-7.4 0.0004-0.003 
- aa a Dheires x (10° Cycles) (10° Cycles) 
s 4800-19000 | 0.25-0.9 M5595 | 150-190 | 1.8-2.0 0.32 6-8 450-650 2.5-2.7 0.00005-0.0005 
- 7 2000 40 4 * a AR 250-400 : 6 j 0.25 Ma 9 450 oi | J 70 ~ <0.0002 
| } 
| | S$ |] |] |] TH] |] — __ | 
np Mal 10000-18000 | 0.24-0.36 | M110-122 | 170-280 | 7.0-10 0.4 2.0-4.5 | 250-400 | 63-9.0 |  0.028-0.055 
9000" | 0812 _ 1156140} — | — | 8-22 | 350-400 | 3.58-6.1 ~ 0.0075-0.04 
| | 
ses bala sa ee -_ —— a a b schasentigeiinimitei rarer a 
- on we 150-175 39-40} 03-05 | — | 300-425 | 42-55 | 0.09-0.16 
enemminmiiiniian = — | _— —— =" , serncicaighlaiumnaicagmaasintditlin Tei 
7500-14000 | 0.25-0.50 | om | 125-135 40 | 0.24 6.9 380-425 3.1-3.2 | 0.011-0.013 
— fam '4000-17000 | 2.0-8.0 | M5065 | 150-200 | 2.2-3.0| 032 | 16-19 | 300-400 st es 
+. | | | | | | 
al 
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increase in current on test. 

Dielectric Constant—the relative value 
which determines the quantity of elec- 
trostatic energy that may be stored in 
a given volume of plastic per unit 
potential gradient at the frequency in- 
dicated. The lower values indicate more 
desirable dielectric properties impor- 
tant for electrical insulation. 

Power Factor—tatio of the quantity of 
current which produces heat in a ma- 
terial to the total alternating current 


The question “What plastic to use” often 
requires a coalition of a number of different 
specialists to decide. The usual steps start 
with the idea for a product on paper, which 
is limiced in that some imagination is re- 
quired in order to “see” the product in 
three dimensions. Therefore, in almost all 
instances a scale model is constructed for 
use in discussions between the originator, 
the designer, the fabricator with his staff 
including the mold maker, and sales per- 
sonnel. Each has a specific function in the 
preparation of a product for the market. 
However, all join to some extent in the 
selection of the most suitable plastic ma- 
terial. The designer's work consists of 
making the necessary drawings and models 
incorporating the basic ideas of the origi- 
nator in a product that would permit for 
fabrication and sale. Almost always the 
designer is well aware of sales appeal and 
possibilities. However, he may not be en- 
tirely aware of the fine points of fabrication 
and material properties to enable him to 
select the most suitable plastic for the par- 
ticular application. These points are usually 
taken up with the fabricator and his staff 
or with independent mold designers and 
materials engineers whose experience and 
background enable them to recommend not 
only the type of plastic but also the best 
formulation. 

The selection of a particular plastic for- 
mulation may involve some minor changes 
in the design commensurate with the mold- 
ing or forming characteristics of the plastic. 
For example, the wall thickness may be 
changed, stiffening ribs may be added, ad- 
ditional draft may be allowed to minimize 
distortion on removal from the mold, etc. 
Such changes should be made on the model 
or preferably on low cost test molds or 
forming dies in order to thoroughly evalu- 
ate the product from the utility and sales 
standpoint before going to the relatively 
expensive production molds and dies. 

Utility evaluation can be boiled down 
to the question—Will the product perform 
satisfactorily under conditions of normal 
usage? It should be noted that regardless 
of how well-designed the product appears 
and the quality of the material used, the 
ultimate criterion remains the performance 
of the product as marketed. Therefore, it is 
not only necessary to make actual or simu- 
lated service tests prior to production but 
to continue these tests on production sam- 
ples to maintain a satisfactory product 
quality. Very often an inadvertent change 
in the material formulation, variation in 
the molding or forming conditions, un- 
favorable storage conditions in the plant, or 
other factors, may render a sizable number 
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flowing. A low value is indicative of 
a more desirable insulator, particularly 
for high frequency applications. 


The above are the physical properties of 
most interest to designers primarily from 
the standpoint of structural and dimensional 
characteristics. Other characteristics of im- 
portance may be determined by such tests 
as 

Stiffness 
Shear 


What Plastic to Use 


of pieces unfit for sale. The possibility of 
defects reaching the consumer should be 
minimized by a continuation of testing, 
which may not have to be destructive in 
some instances, during production. This 
factor has been stressed to indicate that 
selection of the proper plastic material and 
proper production techniques does not mean 
the end of the fabricator’s responsibility. 


Returning to the problem of material 
selection, the following are some examples 
of how a plastic can be chosen for a par- 
ticular application from the information 
given in the tables: 


Flower Pot—attractive color, low cost 
large quantity production are the speci- 
fications. 

Large quantity production and color- 
ability indicate an injection molded 
thermoplastic. Further, the plastic must 
have a low water absorption rate so 
as not to become deformed by the con- 
stant dampness inside the pot. Refer- 
ence to the Water Absorption Rate 
column in Table III shows both Sty- 
rene and Vinyl Chloride Acetate to 
have low rates, with Styrene the better 
of the two as regards this property. 


Perambulator Hand Bar Cover—speci- 
fications—highly attractive variegated 
coloring, toughness weather resistance. 
Examination of Table I indicates 
that Cellulose Nitrate is most suited 
for this application since it is available 
in variegated colored tubing, and is 
both tough and moisture resistant. 


Distinctive Door Knob—natural rose 
embedded in transparent plastic. 

Selection from information in Table 
I would indicate a casting resin of the 
Allyl or unsaturated polyester type that 
could be cast around the rose and 
attachment insert. Allyls are best suited 
from standpoint of high optical clarity 
and surface hardness. 


Washing Machine Agitator—specifica- 
tions: high impact strength, resistance 
to abrasive wear, inertness to soaps, 
boiling water, smooth lustrous surface. 

The properties of high impact 
strength, relatively large size, surface 
hardness are those indicated for the 
thermosetting phenol formaldehyde 
resin in Table I. Table Il shows that 
the molded phenolic resins are usually 
etched by dilute alkalis (ammonium 
hydroxide, and sodium hydroxide) that 
may be present or added to the wash 


Abrasion wear 

Scratching 

Accelerated weatherin, 

Colorfastness to light 

Distortion under heat. and of 
tests 


As will be indicated later, it is prefe, 
that these tests be performed either ofl 
model of the product or a piece cy; ft 
the model made with the plastic man.” 


Mater; 
under study. . 


solution. However, a special formy),. 
tion is available which has adequate 
alkali resistance in addition to th 
other desirable characteristics that make 
phenolics best suited for this applic. 
tion. 


Housing for Facial V sbrator—tough. 
ness, electrical resistance, appearance 
moldability. 
A cellulose acetate formulation. 
pointed towards toughness and hich 
electrical resistance, would be a saris. 
factory selection since it meets all speci. 
fications and is moderate in cost. 


Flashlight Housing—for military us 
in all climates—in this instance in. 
portant features would be toughness 
and maintenance of properties ove: 
wide temperature range in addition ¢ 
light weight. From Table I the choice 
would be between Ethyl Cellulose and 
Cellulose Acetate Butyrate, with the 
former more desirable in view of 
higher toughness and lower density. 


Chip Holder—simulated marble o 
gem stone. 

Cast phenolics would be the selec- 
tion for the holder on the basis of 
color effects obtainable and adapu- 
bility of the part to production by 
casting. For uniformity, the chips cao 
also be produced in different colors 
with the cast phenolic resin. 


Shower Curtain—water resistance, 
availability in flexible sheeting, coior- 
ability. 

Vinyl Chloride Acetate would be 
selected for this application on basis 
of general information given in Table 
I and the low water absorption rate 
given in Table II. 


The list of typical problems in the * 
lection of plastics can, of course, be & 
tended to cover all the different types give 
in Table I. However, it is felt that wa 
the examples and information present 
the reader will become somewhat adept # 
choosing those plastics that warrant 0 
sideration prior to the final selection of ™ 
most suited plastic. In addition, the purp* 
of the manual will also be served if sud 
personnel as purchasing agents, matefis 
engineers, and others in similar positio® 
make it their custom to inquire as t0 ™ 
specific type of resin used in an artic 
offered to them in order that they may ™ 
the tables given herein to determine wheth! 
the selection is a proper one. 
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lesser degrees of hardness has been changed to 
the use of two or more digits following the letter. 
The first digit indicates the combination of opera- 
tions used, and the following digit or digits show 
the final strain hardening in the material. 

—H_1 is used with alloys that have been strain hard- 

ened only. 

—H2 indicates a strain hardening and partial an- 

neal. 

—H3 shows that the alloy has been strain hardened 

and then stabilized. 

The digit or digits following these symbols may be 
correlated to the formerly used designations for degree 
of strain hardening by using “4H=2, Y2H= 
% H=6, H=8. The nonstandard “extra hard” temper 
is represented by 9. thus, 52S—-H33 indicates the 52S 
alloy in the strain hardened and stabilized state, with 
the final hardness between the 14H and 12H degrees. 

W Solution heat treated. As the alloys, when 
given the solution heat treatment only, are subject 
to natural aging, this state is unstable. The “W”" 
designation must therefore be modified by stating 
the period of aging. 

T Stable heat treated tempers. Stable tempers 
other than —F, —O, and —H, produced by heat 
treatment with or without strain hardening, 
designated by —T, followed by one or more 
digits. The numbers 2 to 19, inclusive, are used 











by stabilization. The temperature and time for 
stabilizing are carried beyond the point of maxi- 
mum hardness to provide control of grain growth 
and residual stresses. 

—T8 is applied when solution heat treatment is 
followed by cold working to improve strength, 
or when specifications. recognize the effect of 
such intermediate cold working as may be done; 
artificial aging completes the basic operations. 

—T9 is used when the cold working follows the 
solution heat treatment and artificial aging. 

—T10 indicates that the alloy has been subjected 
to an artificial aging treatment, followed by cold 
working. 

Again, the digit or digits following the designations 
given above are used to indicate a variation of the basic 
treatment given, and so codify explanations that until 
now had to be added as parenthetical expressions. For 
instance, the cast bearing alloy offered as an artificially 
aged product cold worked about 4% was formerly 
designated “750-T5, cold worked approximately 4%.” 
Under the new nomenclature it becomes 750-T101, the 
final digit indicating cold working to a slight degree. 
Likewise, the alloy 61S-T under the old system becomes 
61S-T6 under the new, the “T6” indicating that this 
particular material has been solution heat treated and 
then artificially aged without any cold working of 
consequence. 
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NUMBER 165 MATERIALS: Aluminum Alloys 
September, 1948 
Temper Designations for Aluminum Alloys HH 
In keeping with the need for a system of temper to designate definite combinations of basic treat- 
designations for the aluminum alloys that would permit ments. Some other variation in treatment, result- 
sharper definition of the tempers, the basic system has ing in different properties in the alloy, would be 
been expanded by the Aluminum Co. of America. While indicated by adding another digit or digits to the 
the principle of the system of nomenclature remains designation. + 
unaffected, tempers of the cast and wrought alloys may —T2 indicates the annealing of cast alloys, to im- 
now be specified more accurately by addition of one prove ductility or dimensional stability. 
or more digits to the code number. —T3 is used when solution heat treatment is fol- 
As the basic system has been adopted by the aluminum lowed by cold working to improve strength, or 
industry generally, and the present modification of it where the results of cold working are recognized 
is a logical development that provides added clarity in specifications. : 
within the structure of the system, it is expected that —T4 designates a solution heat treatment followed 
the industry will take up the new designations also. by natural aging to a substantially stable condi- ot 
In the present system, all alloy designations remain tion, and is used when the alloy is not cold ’ 
as heretofore. The changes occur in the coding to worked after heat treatment, or when specifica- : 
indicate the fabrication or heat treatment of the alloy. tions do not recognize the effects of minor cold Ht 
The scheme followed is: working. [ jon | 
—F As fabricated. When the metal is not heat —T5 alloys are artificially aged without prior so- 
treated nor intentionally strain hardened, but has lution heat treatment. Mechanical properties and 
acquired some temper in the forming process, dimensional stability are improved. 
this symbol follows the alloy number. —T6 applies to alloys that have been solution heat 
—O Annealed, recrystallized. The softest temper treated and then artificially aged without an in- + 
obtainable in the wrought alloys is indicated. tervening cold working, or for which the effect 
—H_ Strain hardened. The old system of indicating of any such cold work is not recognized in speci- 
a fully strain hardened material by —H, and of, fications. 
using fractions preceding the letter to show —T7 indicates a solution heat treatment followed 
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when tough jobs call for ciency. For Stainless Croloys embrace 


























STAINLESS 


WHERE 
CORROSIVE 
ATTACKS 
ARE 


WORST 
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"eam makes ANY type you need 


BOTH SEAMLESS AND WELDED 


No tubing material can withstand so many corrosive 
conditions so effectively as stainless steel. It is corro- 
sion’s arch enemy. Its chemical resistance makes it 
impervious to the action of petroleum products and 
many other media, hot or cold. It lasts indefinitely 
in many services because it is stainless from inside 
to outside. 

From the wide range of B&W Croloy Stainless 
Steel Tubes you can get the analysis having the 
properties best suited for any specific set of 
service conditions—the best economic balance 
between initial cost and operational effi- 





the widest choice of grades and 
. - analyses available from a 
Stainless Tubing _ single source—in both 
SEAMLESS and 
WELDED 


types. 
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NUMBER 166 METHODS: Heating 
September, 1948 


Induction Heating of 


The relationship between current frequency and size of the 
workpiece in induction hardening of steel has been a subject 
for much discussion by heat treat engineers. Results of much 
research.and of a great amount of work in the field are given 
by the Tocco Div., Ohio Crankshaft Co., in the curves shown 


Cylindrical Steel Bars 


below. The efficiency of heating of carbon steel bar stock 
is plotted against diameter of the bars for a range of fre- 
quencies. The steel was heated through and through to 2000 


F, with an air gap of 9/16 in. between the surface of the bar 
and the inductor. 




























































































































































































































































































INDUCTION HEATING OF CYLINDRICAL nese 
STEEL BARS 
SAE 1045 STEEL BAR AT 2000 F 
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A CASE IN WHICH AN “EXPENSIVE” METAL 
PROVES MORE ECONOMICAL AS WELL AS BETTER 






—_ 
1 
\. 


T is the most natural thing in the world 
I for engineers and purchasing agents to 
check prices of materials, and when they 
find that one costs more per pound than 
another, to conclude, in the absence of 
other information, that one is more ex- 
pensive than the other. However, it is 
often the case that much more than price 
is needed to determine which is actually 
the most desirable as well as economical. 
Take these golf shoes, for example. 


Golfers for years were annoyed by spikes 
that tipped, and dug into the feet instead 
of the fairway. The Old Colony Shoe 
Company did something about this. It 
developed a golf shoe with an inner steel 
plate to which the spikes are anchored. To 
prevent rust, the steel was cadmium plated. 
Golfers went for the shoe. They still do, 
but what they do not realize is that now 


yO a 






- 


<*) . 
RY r ied , 


' < . 
+, * yj _ 


me 


wit 
the 


ac 


she 
use 
bac 


em 
act 


ot! 
~ at 


2 LI ee ‘; 


m 


A four-eyelet moccasin blucher, built on the comfortable Drury Lane last by Old Colony Shoe Compar 


the plate in their shoes is made not of 
steel but of Revere nickel silver, spring 
grade, which is inherently rust-proof and 
needs no plating whatever. 


In making this switch, Old Colony was 
adhering to its customary policy of mak- 
ing the best shoes it knows how to turn 
out. Nickel silver costs more per pound 
than steel, but it was selected because it 
provides absolute assurance that the plate 
is equal in quality to the rest of the shoe 
materials. However, when the cost figures 
were in, it was discovered, surprisingly, 
that the nickel silver plates cost less than 
the steel ones, due to elimination of the 
plating and associated operations . . . Nat- 
urally, before the final decision was reached 
to use nickel silver, careful tests were 
made. Revere cooperated in these and was 
delighted when the metal proved itself on 


Brockton, Mass. This golf shoe is leather lined throughout, and features the Sportaid Spike Stabilizers’ 
an inner plate of Revere nickel silver to which the spikes are locked, so they cannot tip or press int 
foot. The plate also prevents soles from curling, sagging or lumping. 






















*® Old Colony Shee U 


the basis of service. That it also has the 
advantage of economy is just so mud 
the better . . . Quite often it is true tha 
cents-per-pound are not as important 4 
quality service and cents-per-finished-part 
Revere is always glad to collaborate 11 
studying such problems. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 180! 
230 Park Avenue, New York 17, New Yo" 


at 





Mills: Baltimore, Md.; Chicago, Ul; Detro«, Mi 
New Bedford, Mass.; Rome, N. Y.— Sales Offhees™ 
Principal Cities, Distributors Everywhere. 
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Plastic Replicas for 
Surface-Finish Measurement 


The precise measurement of surface fin- 
hes is no longer just a laboratory tool but 
is rapidly becoming a means of commercial 
inspection. While small parts can easily 
be brought to the inspecting machine, large 
heavy components are more of a problem. 
Moreover, it is sometimes necessafy to ex- 
amine surfaces that are awkwardly located 
or even inaccessible to the pick-up. These 
jificulties can be overcome by the use of 
; plastic replica described by J. Pearson and 
M. R. Hopkins in the May 1948 issue of 
the Journal of the Iron and Steel Institute 
(English ) . 

The plastic is a liquid mixture of mono- 
meric and polymeric methyl methacrylate, 
which flows into the smallest irregularities 
without entrapping air. Adhesion between 
the plastic and the metal is reduced by the 
addition of tributyl citrate. The plastic is 
cured at room temperature within about 
(0 to 60 min. by ultra-violet light. This 
short curing time is made possible by the 
use of very thin films of plastic with a 
backing of Perspex sheet. 

Measurements of mill rolls confirmed 
that the technique could be successfully 
employed under industrial conditions. The 
accuracy of reproduction was so good that 
other uses are proposed for the replicas. 
The fine detail of polished and etched speci- 
mens was well reproduced even at 700 mag- 
nifications. Therefore, these replicas could 
be used for the metallographic examination 
ot large objects where the cutting of speci- 
mens is prohibited. The replicas also make 
excellent transparencies for projection. It 
is possible that they could be used for inter- 
ferometric studies and there seems no 
reason why this technique should not con- 
siderably speed up the preparation of silica 
replicas for electron microscopy. 


Uses of Isothermal Heat Treatment 


7 ° 

What is isothermal heat treatment and 
what can it do are questions that are still 
widely discussed. These questions were 


ably answered by J. M. Hodge in his paper, 
ples and Applications of Isothermal 
me Treatment,” presented before the 
~ummer meeting of the Seciety of Automo- 
we Engineers in June. 


He pointed out that isothermal heat 
treatment. 


“Principles 


in which transformation ideally 
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occurs at a single temperature, permits pre- 
cision heat treatment to the specific micro- 
structures desired for a particular applica- 
tion. In conventional heat treatment to 
tempered martensite, for example, although 
it permits the attainment of optimum prop- 
erties in respect to stren’gth and ductility if 
properly carried out, it has several in- 
herent disadvantages. The transformation 
to martensite, occurring during the rapid 
cooling through the martensite temperature 
range, sets up high stresses; these are aug- 
mented by a large temperature gradient 
through the cross section of the piece being 
quenched, so that the martensite formation 
occurs at different times in different por- 
tions of the cross section. These stresses 
may be high enough to cause micro-cracks 
or even gross cracking, and may also result 
in serious distortion during the heat treating 
cycle. Some of these disadvantages may, 
to a considerable extent, be overcome by 
martempering. 

Austempering, on the other hand, offers 
an isothermal heat treatment which can be 
used alternatively with quenching and tem- 
pering or martempering. Austempering is 
an isothermal heat treatment to bainite and 
microstructures of lower bainite, which are 
generally comparable to tempered marten- 
site in respect to strength and ductility. 

The usefulness of isothermal heat treat- 
ment is by no means limited to transforma- 
tion to bainite. Isothermal transformation 
to pearlite also represents a very wide field 
of usefulness, particularly in relation to 
annealing. 

Another paper on one specific phase of 
isothermal heat treatment appeared recently 


IGES 


in Stahl und Eisen (German), Apr. 22, 
1948. This article by W. Connert & H. 
Kiessler covers an extensive investigation 
on the effect of isothermal heat treatment 
at temperatures from 390 to 750 F. Most 
of the tests were made on a steel with 0.4 
carbon, 1.4 silicon and 1.1% chromium, 
but some results were obtained on other 
structural and tool steels. 

At tensile strengths from about 200,000 
to 242,000 psi., the isothermally treated 
specimens showed considerably higher 
impact values than did conventionally 
quenched and tempered samples. This su- 
periority was retained at low temperatures. 
With the most favorable isothermal treat- 
ment, there was also an improvement in 
the notched tensile strength, elongation and 
reduction of area. When the higher tem- 
peratures was used for the isothermal 
treatment, however, the yield point was 
appreciably lower than in the fully 
quenched steel. An attempt to produce 
the improved impact properties at a lower, 
more useful, tensile strength by the use of 
a lower carbon steel proved unsuccessful. 

The authors attributed the better tough- 
ness of the isothermally treated steel princi- 
pally to the fact that the conventionally 
treated steel became temper brittle during 
tempering, whereas the isothermally treated 
specimens were held at lower temperatures 
where temper brittleness was not a factor. 
A large amount of data were presented in 
the discussion to disprove this theory. In 
this discussion it was indicated that the 
cause was not temper brittleness but rather 
that the conventionally treated specimens 
had been tempered in the blue brittle range. 
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A GOLD MINE 
OF HELPFUL 
ENGINEERING 


INFORMATION 
ABOUT HARD 


RUBBER AND PLASTICS 


It’s been a long time since technical information about hard 
rubber has been brought up to date in handy form for design 
engineers. Now here it is! In 60 pages it covers all Ace grades 
of hard rubber — the original plastic that succeeds where 
others fail — and suggests many ways to solve problems just 
like yours with Ace molded or extruded parts. 

Contents include: tables of properties, tolerances, weights; 
many valuable pages on design techniques, inserts, assembly ; 
and seven pages on machining and finishing of hard rubber 
and other Ace molded plastics such as Saran, polyethylene, 
acrylics, acetates, etc. 

Ask for this Hard Rubber & Plastics Handbook today. 
You'll find plenty of use for it in making present and future 
decisions. Write on your company letterhead to Engineering 
Service Dept., American Hard Rubber Company. 
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Applications of Low Pressure 
Plastic Laminates 


Low pressure plastic laminates are t¢4,. 
tively young, and there is still much atts. 
tion being paid to their potential uses x 
well as to evaluations of their past pe. 
formance. Recently in a seminar on thi 
subject conducted by The Society of th 
Plastics Industry the uses to which |oy 
pressure laminates are being put in th 
various government services was discussed 

The Bureau of Ship’s development pro. 
gram on low pressure laminates was &. 
scribed by J. Alfers. He said that one of 
the objectives of their present work wa 
the development of silicones that would 
retain a high percentage of original strength 
at continuous temperatures of 390 to 4 
F. Molds and molding methods are always 
a problem, and inexpensive production 
molds of plastic and metal plated plastic 
are being tried. 

F. H. Behrens in his paper on the use of 
low pressure laminates for radar and radio 
antenna housings listed a number of prop 
erties of laminating resins which need in- 
provement for these applications. Some of 
these include increased bonding strength 
with glass fibers, improved high temper 
ture properties, increased strength, and rt 
duced moisture absorption. In addition he 
listed a number of properties of laminatiy 
filler fibers and sandwich core materials thi 
need further improvement. Most of th 
current development effort on antenna cor 
structions, he pointed out is confined to th 
sandwich type of radome wall. 

In two papers the use of low pressult 
plastic laminates in military aircraft wi 
covered. R. T. Schwartz, W. G. Ramke 
and I. K. Long stated that the princapl 
low pressure laminate applications in A! 
Force aircraft were (1) radio and fad 
antenna housings, (2) backing for si 
sealing tanks, (3) ducts for cold and bo 
air, and (4) honeycomb core materials to 
sandwich construction. They indicated tht 
the problems encountered in the use of |o¥ 
pressure glass fabric base plastic laminate 
are those of wet strength, exposure ” 
weathering, and rain erosion. 

R. Temple listed four major types % 
applications of low pressure laminates ” 
naval aircraft: (1) Applications wht 
dielectric properties are required and mew 
lic materials cannot be considered, ‘¢ 
Lightly stressed, non-structural parts whe* 
high rigidity with minimum weight * 
desired, (3) Applications which take * 
vantage of the gunfire resistance of 0" 
pressure fiberglas and nylon laminates, (*) 
Parts of complex contour such as ait duc 
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which are difficult or uneconomic to fabri- 


Sure cate from metal. 
W. Stubblebine indicated that low pres- 
wre laminates show promise for such low 
oO panne — applications as sleds 
uch ion and skis and other army equipment. Labora- 
hed tory tests show that laminates do not suffer 
, great reduction in physical characteristics 
hey rvs when exposed to temperatures of -50 F 
7 of & for periods up to four or five weeks. 
hich lo Mil Finally, A. Lightbody in a paper on the 
che difficulties in low pressure molding, empha- 
discused sized the need for more standardization of 
sities “ laminating materials. The present solution 
ae has been to specify each item in detail, 
phy which makes for voluminous requirements. 
Nir Similar items which have been developed 
a all by different manufacturers end up by being 
rane specified in entirely different manners. This, 
ep of course, leads to confusion of both the 
clad f manufacturers and the engineers who are 
2 ear responsible for improved designs. However, 
yr, in : rapidly developing field, standardization 
is dificult, but it is one step which will do 
i a ee amount to boost the use of 
and radio MO low pressure molded items. 
of prop. 
need im- 
Some of 
strength 
tem pera 
, an e 
ith ¢ 
amiinating ° 
rials Cast Magnesium Alloys 
it or the es ° 
2! pte Containing Zinc 
ed to the A concentrated effort is being exerted to 
Se we magnesium-base alloys with im- 
m properties at elevated temperatures. 
craft wi MRNew magnesium alloys containing either 
. Ramkt MiP cerium or zirconium and having superior 
princip tensile properties and resistance to creep 
s in Ait Hip at elevated temperatures up to 600 and 700 
nd = F have already been described in MATE- 
tor sel: BAB RIALS & METHODS, July, 1948. In a paper 
- “ m I _E. Leontis appearing in Metals 
woryr ae 084 June, 1948, new sand-cast 
ated | " im alloys containing zinc are de- 
se of low scribed. The study includes binary mag- 
laminates nesium-zinc alloys containing up to 10% 
osure © t anc several ternary and some polynary 
wit Whee ised on various magnesium-zinc 
otal j fo sults ‘of tests conducted on these 
rd metal ; that n et Ae a alloys show 
ad. (2 R al .. them have resistance to creep 
s whet j Nifica: ' ——— "Pp So 500 F sig- 
eight © merc; higher than that of present com- 
ake q ona gnesium alloys, but lower than 
of lov Zinc-c; ~ , EAGOSERER-Cereeee types. The 
tes. (4) fold me alloys exhibit at least a two- 
sir duds super iority at 300 F and a four-fold 
at 4001) F over the commercial 
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Where electrical contact is required to a moving a 
laminated precious metal rings offer unusual bata a 
acteristics at a real saving in cost over solid precious meta pe 

Silver or Gold, or Platinum, or Palladium, oF their alloys, 
bonded to the required base metal, such as copper OF bronze 
alloys, make possible -- + 
Uniform contact resistance 
Low noise level 
Selected temper for essential wearing quality 
Mechanical strength 
b77— tty Corrosion resistance 

These rings are now being used in special electric suc 
calculators, and computators, Radar, and fire contro ins Y) 
ments, potentiometers, and other electro mechanical devices. 

r . 

Our engineers will be pleased to make ree ,: 

meet your requirements. We would also be pleased to submi 


quotations to cover your specifications. 
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EASY TO INSTALL — change-over 


gas-to-oil and oil-to-gas is a mat- 


ee 
aS 


ter of seconds for most installations. 


er eer 


ATTACH THIS COUPON TO YOUR LETTERHEAD AND MAIL 


RUSH 8-page bulletin giving specifications and engineering details. 
Glad to have your engineer determine our requirements. 


NAME. . « ccmsedeSccccccccocesesocceces *eereeees 


THLE Ss ok é does decudece Pee eee eee eee eee etre 


PREVENTS LOST TIME 


@ Proved in 159 furnace installations 
—1100 burners, during winter of 1947 
by 61 enthusiastic users. Provides low 
cost insurance against lost production 
and shipping schedule upsets. Builds 
employee relations and creates custo- 
mer goodwill. 

ACT QUICKLY!— the demand for 
this new Oil Standby Equipment is rapid- 
ly absorbing the available production 
facilities for installation this fall. 


SURFACE COMBUSTION CORPORATION 
TOLEDO 1, OHIO 


INDUSTRIAL BURNERS 
ano FURNACES 






— RETURN THE COUPON | “Zaday/ 
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alloys. In addition, they have hizh tensij 
properties at room and elevated temper, 
tures and high conductivity. 

This combination of mechanical prope. 
ties and conductivity indicates that the 
alloys should be given serious consideratic, 
for commercial applications involving «. 
posure to temperatures higher than those 
which present commercial magnesium alloy; 
can be taken safely. However, extensiy 
commercial application of these alloys muy 
await further study of such factors as the 
relative foundry characteristics, including 
fluidity, porosity tendency, cracking te. 
dency, and grain size in large castings 













































Coating Steel with Nickel by a 
New Chemical Method 


A simple method for depositing con- 
trolled amounts of nickel on steel by chem:- 
cal displacement from a hot nickel chloride, 
boric acid solution is described in a paper 
by W. A. Wesley and H. R. Copson in th 
Journal of The Electrochemical Societ 
July, 1948. Deposits up to 30 millionth 
inch (0.75 micron) thick can be produce 
in this way. 

The bath composition is: nickel chloride, 
600 g.p.l.; and boric acid, 30 gpl. Th 
pH is specified as 3.5 to 4.5. The rate o 
nickel deposition increases with temper 
ture, so a hot solution with a temperatut 
of 160 F is used. The thickness of the 
coating increases with time of immefsiot, 
it also depends on other uncontrolled 
variables such as the surface of the steel 

The nickel deposit obtained by this i» 
mersion process is quite porous, and 
prevent rusting and staining, it must © 
rinsed and dried quickly. The deposits 
be made compact and adherent by subject 
ing the coated steel to heat treatment # 
temperatures between 1200 and 1400 ! 
This treatment causes diffusion to occu! © 
that the product is really a nickel-iron allo 
coating on steel. 

Although steel coated in this way 
velops rust upon weathering the rust 
forms is more protective than that on 5" 
steel. It is believed that this nicke! coatin 
will serve satisfactorily as a basis for othe 
coatings such as organic finishes, converts! 
coatings, ceramic enamels, and perhaps ' 
other metallic coatings. 

Indications that nickelized steel riay ha 
merit as an organic coating base we 


MATERIALS & METHODS 





For STAMINA and 
ABRASION RESISTANCE 





zh tensile ined in exposire tests in which the 
temper. nperature was 70 F and the relative hu- | 
nidity was 65% As littl as seven | 
proper. mpillionths inch of nickel prevented under- | 
hat thee fm corrosion of nickelized steel coated 


Sideratiog ‘th baked, Vinylite type lacquer exposed 
lving «. 1 1014 months. 


1 those to 
um alloys 
Extensive 
loys mus 
TS as the 
including 


‘ing wo (amcreep Strength of Light Metal Alloys 


ings . . 
. Although aluminum and magnesium al- 


ys show some creep at room temperature, 

nd are being used increasingly at higher 
Remperatures where the creep is more pro- 

bounced, there has been no general agree- 

ment on the method of measuring their 

reep strength. H. Vosskiihler in the March 

048 issue of Zeitschrift fiir Metallkunde 

h German) reviews the previous work in 
y 4 his field and gives results of stress rupture 
sts for cast and wrought aluminum and 


magnesium alloys, tested at 85 and 300 F Co al Dr ers are We dl ed 
ing con- or periods up to 1000 days. With three 











vy chemi- xceptions, the stress had become constant 
chloride. fore 1000 days, so the real stress rupture 
a paper trength could be evaluated. The elonga- 
vn in the ion at rupture generally increased with with C . N e X and H A » D E X 
Societ he rupture load, but there were a number 
rillionths bi exceptions. 
neoduce A comparison of these long time stress Structurally the cleverly designed coal dryers built by Centrifugal & Mechanical 
rupture values with the results of various Industries of St. Louis stand up under severe impact and vibration in their work 
chloride hort time tests showed that’ the best agree- of drying more than 75 tons of coal per hour. Genex is used in the fabrication of 
pl. The Miment was obtained with a short time test these remarkable units because it assures welds of more than ample strength and 
rate of are a rate of elongation of 10 x 10" too because among E-6012 electrodes it is outstandingly economical in operation. 
temperi- foihr in the 25th to the 35th hr. This , : 
sperarure MOTTesponds to the standard German short It is easy to handle . . . Spatter loss is low . . . and the electrode can be used at 
sof the ime creep test for steel. Almost as good a appreciably higher currents than normal without overheating. 
enersion: orrelation was obtained with a rate of Another notable feature of these C. M. E. units is the hard facing of every surface 
patrolled om t x 10% % /hr in the 150th which comes in contact with coal in motion. Here because it is economical in cost 
aah q to nae ‘a 7 wal oh Migrmeenassia and is as easy to use as a Mild Steel electrode, Hardex 60 is employed for over- 
and © fee til sufficient additional data are available laying an extremely tough abrasion resistance deposit on rotor vein guides, etc. 
must be © Prove the reliability of the former, Among the 90 odd electrodes in the M & T line there is sure to be one or more 
osits can phorter test which can bring similar advantages to your welding operations. Write for more 
ve details today. 
1400 f METAL & THERMIT CORPORATION 
see ns 120 BROADWAY « NEW YORK 5, N. Y. 


Albany * Chicago * Cincinnati * Cleveland * Houston » Newark 
uy | . : Philadelphia + Pittsburgh + So. San Francisco 
— ped Case Hardening Tools with a Minneapolis + Toronto 
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coating Th 

r other i. ~ ssians have developed a new 
et q cw Pb ° 

aversion 0 cyaniding tools with the use of 
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haps fot ba description of the method ap- 
- ote ( Engineers’ Digest, May, 1948, 

ay have n om Vestnik Machinostroenia. 

e wert In this method the tool to be treated is 
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Holcroft furnace for carbo-nit- 
riding bulk-loaded automotive 
parts. Has automatic quench 
and draw. 


A SUPERIOR CASE-HARDENING PROCESS 


Developed by pote 


C xnso- uranic provides a “gas cyanided’’ case by 
heating the work in a controlled atmosphere composed of 
generator gas, hydrocarbon gas and ammonia. This Holcroft 
process uses continuous-type furnaces such as the unit shown 
above, and offers these advantages: 


} Low operating cost—olten as low as one-fourth 
that of liquid cyaniding. 


2 Superior wear resistance—greater than with 
carburizing. 


3 Greater depth of hardenable case obtained per 
unit of time than by carburizing at the same 
temperature. 


4 Minimum distortion through low-temperature 
operation and slow cooling when required. 


5 Applicable to both plain carbon and alloy steels. 


Although the theory behind carbo-nitriding is mentioned in a 
patent issued in 1883, it was not applied to high-production 
furnaces until rediscovered independently by Holcroft & 
Company in 1936. The first furnaces of this type, built 11 years 
ago, are still in operation; and many other production furnaces 
installed since then have further proven the merits of this 
process. 


The Holcroft engineering leadership which developed 
carbo-nitriding is available to serve you—offering the 
advanced features and specialized design which assure 
better results at lower cost in heat treat work of every kind. 
We invite your inquiries. 









6545 EPWORTH BLVD. DETROIT 10, MICHIGAN 


CHICAGO 3 CANADA HOUSTON 1 
C. H. MARTIN, A. A. ENGELHARDT WALKER METAL PRODUCTS, LTD R. €. MCARDLE 
1017 PEOPLES GAS BLDG. WALKERVILLE, ONTARIO $724 WAVIGATION BLVD. 









covered with about a 4% in. thick layer of 
the special paste. After the paste has dried, 
the tool is packed in a box and Covered 
with iron filings and then put in the fy. 
nace. The paste is composed of 50 pyy. 
dered charcoal, 25 sodium chloride, aj 
25% potassium cyanide. These constituens 
are mixed and water added to give the 
paste a water content of 15%. The trey. 
ment in the furnace is carried out at 1435 
to 1510 F for 2 hr. After the furnag 
treatment the tool is quenched in wate; 

The process can be applied to both pais 
carbon and alloy steel tools. In one jp. 
stance, the method was used for cyanidipg 
0.8% carbon steel. In this case the ste 
was held at 1510 F for 3 hr. After quench. 
ing, all test pieces were tempered, the tep. 
peratures ranging from 390 to 930 F. On 
of the test pieces was allowed to cool i 
the box. The Rockwell “C” hardness ranzed 
from 30 up to 62 depending on the ten. 
pering temperature. 

In practice this cyaniding method is » 
plied to tool steels with 0.85 to 0.95 carbon, 
4.0 to 4.5 chromium, 8.5 to 9.5 tungstes, 
and 2.0 to 2.6% vanadium. 






































Projection Welding of Metal Fastener 


Although projection welding is sot: 
particularly new process, it has only com 
into its own in recent years. In a pap 
(“Modern Projection Welding’) preseated 
at the semi-annual meeting of the Ameria 
Society of Mechanical Engineers in Just 
R. A. Reich ably described the characte 
istics and capabilities of this weldia 
method relative to its use in attachif 
fasteners to metal products. 

Projection welding is a form of resistant 
welding in which the welding operatio0 5 
localized at projections or embossments # 
the part. The method is particularly suit 
to attaching fasteners. Reich pointed ™ 
that in the welding of fasteners it 1s ™ 
portant to set up the correct material spt 
fications. Many materials may be suitable 
for projection welding but are difficult 
impossible to upset. and coldwork The 
following materials are well suited in 0 
respects: low carbon steel (car! 
max.), naval brass, Monel, anc stain 
steel (18:8). Many dissimilar meta’s ® 
be welded; all the materials listed above * 
being suitable for projection welded 
eners may be welded using any « mbinatio 
of these materials. | 

In designing the actual fastenc: for P” 
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tion welding, it is important to consider 
s function. All other factors are second- 
y, such as weldability and appearance, 
ut it is also imperative that the item be 
jesigned for economic production. In re- 
spect to surface finish, the optimum welds 
re always made on products furnished in 
right finish, free of scale or other foreign 


materials. 


New Aluminum Alloy Sheet 


At a recent meeting of the Detroit Sec- 
tion of the Society of Automotive Engineers, 
F. W. Lynch and J. F. Saut in discussing 
the expanding use of aluminum in automo- 
biles described in detail several aluminum 
alloy sheet forms developed by Reynolds 
Metals Co. 

Although annealed sheet provides maxi- 
mum workability, tempered sheet serves for 
many drawn or severely formed parts and 
provides improved strength in the final 
part. One type of aluminum sheet, desig- 
nated A. §. No. 1, provides the highest 
strength-cost ratio. In its various tempers, 
it finds most use in those applications re- 
quiring the best combination of workability, 
strength, and price. Another type, A. S. 
No. 2, is primarily a deep drawing material. 
When used in the fully annealed temper, 
it meets the requirements of the most severe 
draws. 

_Mill-embossed aluminum sheet offers de- 
sirable characteristics for applications * re- 
quiring combinations of attractive appear- 
ance, strength, stiffness, and low initial cost. 
The embossed patterns hide scratches and 
other signs of wear. And the gage-for-gage 
replacement of steel sheet becomes feasible 
Since the embossing affords a structural 
reinforcing effect that provides increased 
sectional rigidity and strength. 

It is to the fabricator’s advantage in many 
as¢s to use aluminum coils rather than flat 
Sheets because of the one to two cent per 


und differential im price. In those cases 
where circular blanks are used for given 
Press Operations, it becomes more econom- 
mcal to purchase circles directly from the 
: ond i | avoiding blanking operations 
.. posal of scrap. One side bright 
uminun sheet can also be used to advan- 
| by any applications. It has been 
buffed Teduce the cost of applying 
shes cratch brushed ‘mechanical fin- 
7 On parts if the one side bright sheet 
used, 
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has to say about LEA: 


"We are using the LEA Method and LEA Materials 
almost exclusively in the finishing of our furniture hard- 
ware, and afe finding them most satisfactory. We have 
every expectation of continuing to use them for cut-down 
and coloring operation on plated parts, solid cast-brass 
and stamped. We intend shortly to use them on die cast 
parts finished in either chrome plate or brass plate.” 

That's versatility: LEA Methods and LEA Compounds 
doing several jobs (including cut-down and coloring) on 
a variety of articles (plated, stamped, sand-cast and even- 
tually, die-cast). This wide range of applications may give 
you some conception of how LEA will fit into your pro- 


y BASSICK-SACK 


LEA ior 


pees METHODS cr, 


Here’s what the Bassick-Sack Division of the Bassick Co. 





i 








UNDS 








duction line. If you are burring, polishing or buffing 


metals, plastics or woods, LEA, with 
more than twenty years’ experience 
in the finishing field, may be able to 
assist you in cutting costs and im- 
proving the quality of your finishing. 





THE LEA MANUFACTURING CO. 


16 CHERRY AVENUE 





WATERBURY 86, CONNECTICUT 


9-LM-3 
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This is a handkerchief test on a sample of 
regular galvanized sheet steel. The zinc flaked 
badly af the corner and along the bend at the 
top. It cannot be drawn or formed severely 
without exposing bare steel. 

These mill-run samples of two zinc-coated 
sheets look much alike, but there is a big differ- 
ence. Look at the photo of another sample on 


| 








In this same handkerchief test ARMcCO ZINCGRIP 
is folded over itself. Note that the edge of the 
bend is just as smooth as the flat parts. Unlike 
regular galvanized sheet steel, the special zinc 
coating on ArRMCO ZINCGRIP doesn’t flake or peel 


the right. 


Besides this superior zinc-holding 
advantage for fabricated products, 
ZINCGRIP possesses 15 to 45% greater 
atmospheric corrosion resistance than 
the same weights of coatings on reg- 
ular galvanized sheets. This is the 
record of ARMCO ZINCGRIP in ex- 
posure tests made in various kinds of 
atmosphere. 


For example, after six years in a 





when it is drawn or formed. 


mild industrial atmosphere yellow 
rust appeared on all regular galva- 
nized sheet specimens with a 1-ounce 
coating. There was no indication of 
rust on any ZINCGRIP samples, includ- 


ing those with a l-ounce coating. 
OTHER SPECIAL STEELS 
ZINCGRIP is only one of Armco’s 
Special-Purpose Steels. Others include 
Stainless sheets, strip, plates, bars and 














wire, PAINTGRIP, ALUMINIZED Steel. 
Perhaps some of these Special-Pur- 
pose Steels can be applied profitably 
to your products. Our metallurgiss 
will be glad to work with you. Jus 
address Armco Steel Corporation, 44 
Curtis Street, Middletown, Ohio. 


\< wv, 
RMCO 
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ARMCO ZINCGRIP 
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High Temperature Tube Steels. 
tion of a condensed chart of B 
giving technical data on hig 
steels for alloy tubes and pi 
released by the Babcock & Wilcox 


new edi- 
Croloys 








Stress Calculation. Typical examples of the 
application of formulas and charts for 
computing maximum stresses in angles, 
ribbed plates, and shear resistant webs con- 
f taining cut outs are presented in an 8-page 
bulletin, No. 27, and its 20-page supple- 
ment, published by the Meehanite Metal 
Corp (2) 


Nonferrous Metals 


Corrosion Resisting Alloys. This 8-page, illus- 
trated bulletin, No. 114, discusses two new 
Durco products—Chlorimet 2 and Chlori- 
met 3, consisting of nickel-molybdenum 
and nickel-molybdenum-chromium alloys 





> Steel respectively——for use in corrosion resistance. 
The Duriron Co., Inc. (3) 
ial-Pur- 
tably Spot Welding Aluminum Alloys. All phases 
oi tably of the spot .welding of aluminum alloys, 
lurgists including surface preparation, equipment, 
yu. Jus = techniques and testing of spot welds, 
plus specification charts and numerous dia- 
on, 448 grams and illustrations, are included in 
Yhio. this 36-page bulletin just released by P. 
R. Mallory & Co., Inc. (4) 






Parts and Forms 


Precision Investment Casting. Many inter- 











“sting examples of parts produced by the 
Micro process of precision investment 
“asting re described and illustrated in a 
oo ige bulletin just released by the 
B Micro Div. of Austenal Laboratories, 
ine. (5) 







Zine Dix Castin 


gs. A new exclusive process 
for pro 


cINg Mass quantities of small zinc 
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stings quickly and auto cally is 
by the Gries \Reproducer Corp. 
4-page, illustrated bulletin. Several 


are included. \ (6) 


Nonferrous and Stoinless Steet Fastenings. 
This 32-page, illustfated catalog includes 
specificatiogis, packaging data and prices of 
over 500Q various bolts, nuts, screws, 
washers, rivets, amd accessories made from 
brass, navak bronze, silicon bronze, Monel 
metal _amd™ stainless steel by the H. M. 
Harper Co. (7) 


Flexible Shafting. Complete data on flexible 
shafting in improved machine design for 
remote control and power transmission of 
fractional or integral horse-power are pre- 
sented by the Stow Manufacturing Co. in 
an attractive, 32-page, illustrated catalog, 
No. 441. (8) 


Stainless Piping Systems. The Taylor Forge 
& Pipe Works has issued a new 4-page 
bulletin, No. 483, which describes and 
illustrates their new type fittings and 
flanges, available in Stainless 304, 347, 
316 and other materials. Prices are in- 
cluded. (9) 


All-Metal Flexible Tubing. Detailed specifi- 
cations of a complete line of Titeflex all- 
metal flexible tubing that withstands pres- 
sure, temperature, vacuum, vibration, and 
the destructive action of various liquids and 
gases are included in this revised, 24-page, 
illustrated bulletin, No. 113, released by 
Titeflex, Inc. (10) 


Plastics 


Hard Rubber and Plastics. This 60-page, 
illustrated handbook interestingly presents 
complete technical data on all grades of 
Ace hard rubber and plastics produced by 
the American Hard Rubber Co. (11) 


Plastic Molding. The unsurpassed facilities 
of the Chicago Molded Products Corp., pro- 
ducers of molds and plastic molded parts, 
are profusely illustrated and described in 
an attractive, 16-page bulletin, No. 163. 

(12) 


Phenolic Molding Compounds. Complete data 
regarding the manufacture, use, methods of 
molding and selection of a variety of phe- 
nolic molding compounds produced by 





Durez Plastics & Chemicals, Inc. are pre- 
sented in a new, 16-page, illustrated bul- 
letin. An easily-read chart outlining physi- 
cal and chemical properties, and suggested 
applications are included. (13) 


Injection Molded and Extruded Plastics. The 
facilities of the Elmer E. Mills Corp. for 
producing injection molded and extruded 
plastics, their complete line of thermo- 
plastics, and the many applications of these 
plastics are all interestingly described and 
illustrated in an attractive, 48-page catalog. 
A detailed plastics properties chart is also 
included. (14) 


Nonmetallics 


Plastics. A variety of successful applications 
of Bakelite and Vinylite plastic materials 
are described and illustrated in an attrac- 
tive, 8-page bulletin just issued by Bakelite 
Corp. (15) 


Silicone Mold Release Agents. General prop- 
erties of a variety of DC silicone mold 
release agents, as well as major applications 
of these agents in the fields of lubricating 
tire molds and curing bags, and in the 
lubrication of mechanical rubber goods, 
floor tile and plastics are featured in a 16- 
page, illustrated bulletin available from the 
Dow Corning Corp. (16) 


Nylon-Covered Ropes. The many advantages 
and typical applications of nylon-covered 
wire ropes, which resist fatigue, rust and 
corrosion and is abrasion-resistant, are 
listed in this 8-page, illustrated, pocket-size 
folder, just released by Rochester Ropes, 
Inc. (17) 


Methods and 
Equipment 








Heat Treating 


Salt Bath Heat Treating. The first issue of 
a new house organ, Salt Bath Tips and 
Trends, published by the Ajax Electric Co., 
consists of short, illustrated articles on the 
subject of better heat treating and proc- 
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| essing through the use of salt baths. (18) 


Welding and Joining 


Resistance Welding Electrodes and Alloys. 
A revised, 24-page catalog, No. 68C, de- 
scribes and illustrates a complete line of 
resistance welding electrodes and alloys 
produced by Ampco Metal, Inc. Detailed 
specifications are included. (19) 


Nonferrous and Stainless Steel Fastenings. 
This 32-page, illustrated catalog includes 
specifications, packaging data and prices of 
over 5000 various bolts, nuts, screws, 
washers, rivets, and accessories made from 
brass, naval bronze, silicon bronze, Monel 
metal and stainless steel by the H. M. 
Harper Co. (20) 


Arc Welding Guide. An illustrated, pocket- 
size booklet filled with useful welding in- 
formation on the characteristics of various 
welding arcs, type of joints, welding sym- 
bols, four essentials of proper welding pro- 
cedures, etc. is offered by the Hobart 
Brothers Co. (21) 


Spot Welding Aluminum Alloys. All phases 
of the spot welding of aluminum alloys, 
including surface preparations, equipment, 
and techniques and testing of spot welds, 
plus specification charts and numerous dia- 
grams and illustrations, are included in this 
36-page bulletin just released by P. R. 
Mallory & Co., Inc. (22) 


Hoard Surfacing Electrodes. A complete line 
of hard surfacing electrodes, each of which 
provides a weld metal deposit whose partic- 
ular properties are suited to definite weld- 
ing applications and are outstanding in 
their field, is presented by the Page Steel 
& Wire Div. of the American Chain & 
Cable Co., Inc., in their new bulletin, No. 
DH-45. (23) 


Adhesive Operation Data Sheet. Step-by-step 
recording of the necessary information for 
the proper study and analysis of labeling, 
sealing and fabricating adhesive operations 
is possible through the use of an adhesive 
operation data sheet supplied by Paisley 
Products, Inc. (24) 


Rocker Arm Welders. A new, improved line 
of air-operated, standard 30- and 50-kva. 
rocker arm welders for high production 
spot welding of a wide range of light-to- 
medium-duty applications is described and 
illustrated in a 4-page bulletin, No. 702, 
available from the Progressive Welder Co. 
Performance data and specifications are in- 


cluded. (25) 


Press Welders. Various types of ENB press 
welders, designed to meet present-day re- 
quirements for rugged but precise spot and 
projection welding service with long life 
and low maintenance, are described and 
illustrated in an 8-pa@ge bulletin, No. 3-123, 
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issued by the Taylor-Winfield Corp. De- 
tailed specifications are included. (26) 


Forging and Forming 


Hydraulic Straightening Press. The Colonial . 


Broach Co. has just released a revised bul- 
letin, No. PS-48, covering its expanded line 
of hydraulic presses for straightening both 
rough and finished work. (27) 


Silicone Mold Release Agents. General prop- 
erties of a variety of DC silicone. mold 
release agents, as well as major applications 
of these agents in the fields of lubricating 
tire molds and curing bags, and in the 
lubrication of mechanical rubber goods, 
floor tile and plastics are featured in a 16- 
page, illustrated bulletin available from the 
Dow Corning Corp. (28) 


Metal-Working Press. The Hydraulic Press 
Manufacturing Co. has published a 4-page, 
illustrated reprint on the use of its H-P-M 
Fastraverse all-hydraulic, self-contained 
metal working press in the plant of one 
of its customers. (29) 


Machining 


Automatic Balancing of Grinding Wheels. 
The advantages of equipping a Cincinnati 
Filmatic grinding machine with the new 
automatic wheel balancing mechanism, 
which balances grinding wheels automatic- 
ally in a few seconds, are presented in a 
4-page, illustrated bulletin, No. G-583, 
offered by Cincinnati Grinders, Inc. (30) 


Cutting Fluid. The many advantages of us- 
ing Cimcool, a new, multi-purpose cutting 
fluid that combines friction reduction and 
cooling capacity in a degree never before 
attained, are listed in a novel, 4-page 
folder just released by the Cimcool Div. of 
the Cincinnati Milling Machine Co. (31) 


Self-Opening Die Heads. A variety of H & G 
general purpose, self-opening die heads, 
which use hobbed chasers that are famous 
for accuracy, are described and illustrated 
in an 8-page bulletin, No. 5, issued by the 
Eastern Machine Screw Corp. (32) 


Coolant Tank and Filter Unit. Instructions 
for installation and operation of the Hoff- 
man Model 1-3V coolant tank and filter 
unit on micromatic Models 100-200 hydro- 
honers are given by the U. S. Hoffman 
Machinery Corp. in a 4-page, illustrated 
bulletin, No. A-519. (33) 


Automatic Chucking Machines. Three types 
of .work rotating, four-spindle, automatic 
chucking machines, Models 475, 49 and 
412, are profusely illustrated and described 
in a 12-page bulletin offered by the New 
Britain-Gridley Machine Div. of the New 
Britain Machine Co. Detailed specifications 
ate included. (34) 















































Chatterless Countersinks, Reamer: Ete. Spee 
ifications and prices of a varic:, of bork 
standard and heavy-duty type | hattetleg 
countersinks, ball seat, taper ind dri 
reamers, and ball nose drills a: featutey 
in this 4-page, illustrated bu! ctin, yy, 
16-C, issued by Severance Too! Industrie, 
Inc. (35) 
Diamond Tools. The development 
Sample-Marshall diamond-mounred took 
wheels and files for light cutting and seq) 
finishing operations is interestingly pre 
sented by Triangle Equipment Co., Inc in 
their 6-page, illustrated folder. Prices are 
included. (36 


Cleaning and Finishing 


Metal Washing Machines. A new automat; 
machine that washes, rinses, dries, deby:; 
and tumbles a wide variety of metal par; 
stampings and screw machine products pro. 
duced by the American Machine & Solvenn 
Co., is described and ‘illustrated in a 4-pay 
bulletin. Specifications are included. 


Coatings for Petroleum Refineries. Six typ: 
of Amercoat vinyl coatings for obtaining 
corrosion control in petroleum refining ar 
listed and a detailed chart of recommended 
uses included in this 4-page, illustrat 
bulletin, No. PRB-48, just released by the 
Amercoat Div. of the American Pipe ¢ 
Construction Co. (38 


Copper-Oxide Rectifiers and Controls. A 
complete line of automatically and man- 
ally controlled copper-oxide rectifiers and 
controls that meet the exacting require 
ments for electroplating, anodizing, ele- 
trocleaning, electropolishing and other ele- 
trolytic processes is presented by the Ger 
eral Electric Co. in their 28-page, illustrated 
bulletin, No. 21-47. Specifications are in 
cluded. (39 


Nickel Plating. The basic essentials of ele 
troplating and a detailed discussion 
nickel plating practices are presented by 
the International Nickel Co., Inc. in: 
helpful, 44-page, illustrated catalog. (40) 


Acid- and Alkali-Proof Resin Coating. Thi 
4-page bulletin discusses the properties and 
applications of Nukemite No. 40, a po 
tective and decorative coating for use 
chemical and mechanical operating cond: 
tions that require extreme corrosion ai 
abrasion resistance. Nukem Products a 

(41) 
Selenium Rectifiers. A complete line @ 
selenium rectifiers for electroplaters, elect? 
typers, anodizers and all other industri 
users of a.c. to d.c. power conversion equi? 
ment is described and illustrated in an * 
page bulletin offered by the Richardsow- 
Allen Corp. A wiring diagram showing t 


necessary hook-up information is include! 
(42) 


Mechanical Finishing and Deburring. ©™ 
plete data on Roto-Finish, the enginet 

process for mechanical finishing and debut 
ring, are presented by the Sturgis Product 


Co. in a new, 16-page, illustrated per 
( 
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MATERIALS AND EQUIPMENT 





Fatigue Testing Machine Simulates Service Conditions on Large Parts 


To meet the growing demand for testing 
equipment capable of loading full-sized 
machine and structural parts or assemblies 
under simulated service conditions, the 
Baldwin Locomotive Works, Testing Equip- 
ment Div., Philadelphia 42, has developed 
a line of fatigue testing machines on which 
the stroke can be varied from zero to 8 in. 
Loads up to 10,000 Ib. can be applied 
directly in tension and compression, and 
with simple fixtures torsional fatigue load- 
ing can be applied. 


Fatiey 


att 


ae 


One of these machines is of the constant 
force stroking type. It is a flexible, crank- 
stroking type in which the stroke is adjusted 
by a planetary gear system with an inde- 
pendent motor that maintains constant loa 
by varying automatically the distance of 
spindle from the center of rotation. The 
spindle serves as a crank in activating the 
connecting rod and crosshead that applies 
fatigue stress to the part under test. Large 
parts and assemblies up to approximately 
5 by 5 by 5 ft. can be subjected to fatigue 


. 





‘of parts up to 5 by 5 by 5 ft. can be made on this 10,000 1b. capacity testing 


machine. 
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loading in this machine. It can be operated 
up to 250 cycles per min. Another machine 
with a maximum speed of 500 cycles per 
min. has been built, and a machine with 
a range of 0 to 1000 cycles per min. has 
been designed. 

Automatic equipment for controlling and 
indicating load, and recording changes in 
stroke are contained in a separate cabinet. 
The load is controlled by means of a light 
sensitive cell aimed at the end position 
reached by the luminous spot on the scale. 
If the test specimen starts to weaken and 
the luminous spot fails to reach the light 
cell, the motor of the stroke change mech- 
anism of the machine is automatically ac- 
tuated to increase the length of stroke until 
the load is restored to its original magni- 
tude. 


Cold-Molding Powder 
Available in All Colors 


Cold-molding plastic powder which re- 
quires no pre-heating, no pre-forming, no 
after-baking or finishing is now being 
manufactured by Myler Plastics Corp., 92 
Bishop St., Jersey City 4, N. J. It is a free- 
flowing powder available in colors. The 
standard colors are black, red, buff, light 
gray, yellow, light blue, and light green 

The physical properties of the powder 
can be varied by formula to adapt it to 
specific product uses. It can be pressed on 
either rotary, single-stroke or hydraulic 
presses. Parts can be turned out at speeds 
as high as 30,000 small units per press pet 
hr. it is claimed. Some typical uses of the 
material are for bottle caps, checkers, toy 
parts, fuse plugs and insulators. 
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Liquid Wax Serves as Lubricant for Impact Extrusion 


A new liquid wax for use as a lubricant 
in the manufacture of metal items by the 
impact extrusion process has been developed 
by the S. C. Johnson & Son, Inc., Racine, 
Wis. 

In impact extrusion a waxed metal slug 
is placed in a die and struck a single, hard 
blow with a punch, causing the metal to 
flow out of the die and shoot up the sides 
of the punch to form a perfect tube. Con- 
siderable heat is generated in the process, 


and the need for complete freedom of flow 
requires an efficient and rugged lubricant. 
This new wax is said to meet these re- 
quirements. It remains in place under the 
heat and does not dissipate itself—thus 
cutting the number of rejects due to scoring 
caused by imperfect lubrication. 

The wax can be applied to slugs before 
extrusion by dipping or tumbling. It pro- 
vides a dry finish that is easy to handle and 
sanitary, and will not turn rancid. 





Aluminum slugs being tumbled to receive a coating of liquid wax before being extruded. 


Two New Cleaners Can Be Used Alone or Together 


Two new metal cleaners, said to be effec- 
tive individually or in combination for 
cleaning a variety of metals and alloys, are 
being marketed by Calgon, Inc., Pittsburgh. 

One of these cleaners, No. 21, is a dry 
granular alkaline detergent for spray-clean- 
ing in metal-washing machines. In addition, 
it can be used in combination with the other 
cleaner, for immersion cleaning in dip 
tanks, and for heavy-duty spray cleaning. 

Although designed primarily for cleaning 
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of steel products or parts, it is also suited 
for a variety of other metals and alloys. It 
spray-cleans aluminum, for example, with- 
out etching its surface; in long immersion 
or dip-type cleaning of aluminum a slight 
etching may occur. It is said to be good as 
a pre-cleaner when the metal surface is to 
be phosphate-coated, or otherwise treated. 
Effective temperature range for its use is 
140 to 180 PF. 

The other cleaner is a white, creamy 



























































emulsion of an organic solve:.: ig , 
tively small amount of water |; 
disperses when added to the cl aning | 
It is especially recommended fo, we; 
combined solution with Clearer \, 
for immersion cleaning or es; cially a 
cult spray-cleaning. This mixture , ,, 
bination of the two cleaners is said, 
vide the advantages of alkaline cleane; , 
those of an organic solvent. 

This emulsion cleaner, when used 
or in combination with an alkaline ¢, 
is said to be easily rinsed from the ,, 
surface with either hot or cold water \, 
ing no solvent or other film. This js , 
ticularly important when the cleaning j 
be followed by certain types of treaty. 
such as electroplating. Temperature ,, 
recommended is 140 to 160 F. 


Stripping Compound Removes Pri 
at Room Temperature 


A new, cold solvent material {o; , 
moving paint and similar finishes {x 
metal surfaces, has been announced | 
Oakite Products, Inc., 132H Thame § 
New York 6. 

According to the manufacturer it js ¢ 
fective in removing baking japans, wrini 
finishes, nitrocellulose lacquers, and » 
thetics such as alkyds, phenolics, ureas g 
vinyls from such metals as steel, galvanix 
iron, die castings, aluminum, copper « 
brass, with no attack on the metal. 

Designed for use at room temperatu 
the solvent may be applied by tank 
mersion method or by swabbing or bné 
ing. This is followed by hot pressure-tin 
to remove loosened paint particles 


Two New Chemical Resistant Tape 
for Plating Racks 


A new synthetic resin in tape form! 
insulating plating racks, has been annount 
by the Hanson-Van Winkle-Munning (i 
Matawan, N. J. It is effective as a stop 
in hard chromium and other plating 
tions and is said: to’ chemically resist # 
cleaning, pickling and plating soluti# 
commonly used. It provides uniform 
age and is said to be clean and safe to ™ 

Another synthetic resinous tape, ¥ 
resists chemical attack, aging, and insult 
electrically, has been announced by Uait# 
Chromium, Inc., 51 East 42 St., New Yo 
17. The tape is designed especially for ™ 
by the electroplating industry as 2 ©" 
for racks or for stop-off purposes. The 
is said to resist plating baths, hot lea 
pickling solutions, electrocleaners 20¢ 
dizing. Wrappings are anchored by ce™ 
ing down only ends of tape. Cementing ™ 
be dispensed with if desired, and the ™ 
fused into one continuous coating by ba 
at 275 to 300 F for 15 to 30 mia. 
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—_— | Over eight years ago the Great 
ns, wridl ae ) Lakes Steel Corporation applied 
» and | : N-A-X HIGH-TENSILE STEEL to the 
‘gaa | first cold-stamped automobile 
copper bumper. This represented the first 
metal. practical application of high- 
oak tensile, low-alloy steel to the pas- 


z or bn senger car industry. 
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cles eS os Today, passenger car manufactur- 

2 ers have universally recognized 
the superiority of cold-stamped 
bumpers which utilize the high 
strength, good formability, and 
better surface texture of high- 
tensile steel. Four out of five cars 
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“FALLS BRAND” ALLOYS 


LOYS 






“FALLS” No. 14 ALLOY 
makes 


Solid Brass and Bronze Castings 


If you make bronze castings to 
withstand pressure, use “FALLS” No. 
14 ALLOY and save 5 to 50% of the 
castings that would be rejected on 
account of leakage after machining. 


—reduces casting losses due to 
porosity in composition, valve 
metal, bronzes, etc. 


—deoxidizes—by reducing Metal- 
lic Oxides. 


—densifies—by producing a close 
grained structure. 


WRITE FOR COMPLETE DETAILS 


>) a, 
YInRGrA : 


pipetted & Refining Division 


nt tal-United Industries Co Rake 
BUFFALO | ee, a, ee Oe ae 
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Slitter Designed for Plain ly 
or Tin Sheets 


Plain iron or tin sheets ha ing ay 
mum thickness of approximately ())); 
can be handled on the new slitver devs, 
by Lima-Hamilton Corp., 60 E. 42 Se, 
York 17. Operating speed of the mu 
is 50 sheets a min. or slower, depos 
upon requirements. 

This duplex slitter will trim 4 
sheets up to 36 in. squarte into strips ¢ 
first unit, and then automatically trig 
slit the strips into body blanks gq 


This slitter will trim and slit sheets » 
36 in. sq. at speeds up to 50 sheets pers 


second. For cap stock and for blag 
bodies of large size cans, the same y 
machine, with a different feed arrangeny 
will trim sheets on the first unit, and ty 
trim, or trim and slit them on the sem 

Sheets are fed from the first open 
to the second on the same plane ani g 
controlled by automatic hold-downs wh 
give exact registry. The slitter ca | 
arranged for plain material or lithogrp 
sheets, and can be hand-fed or operated! 
conjunction with an automatic sheet fel 

Floor space occupied by the mad 
measures 132 in. by 90 in., front to ti 
by right to left, including grinding « 
ment. Approximate net weight 
machine, including the grinding attachna 
is 7,270 lb. The unit stands approx 
10 in. high, from floor to top of feed ui 


New Portable Sheet Metal Brake: 
Have Open End Bars 


Portable sheet metal brakes, featutt 
detachable open end bars and adjusu® 
finger assemblies, are now being m# 
factured by Webb Machine & Tool G 
Coraopolis, Pa. The new brakes bend si 
(steel, aluminum, copper, or lead) 
18 gage, depending on brake model ! 
folding arm used. Clamping bar op 
easily’ and adjusts automatically 10! 


gages. 
On Model W-48, open end bar has 
working width face; 1214 in. width ® 


end of bar. On Model W-30, open ent ™ 
has 27 in. working width face; 843 
width each end of bar. Sliding 
fingers are available in seven sizes | 
ma have working widths of 31 in. %* 
, depending on model. Folding bas‘ 
be removed for bends impossible mo 
on fixed bars. 
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For Close-Grained Pressure Tightness 


rigidtey MEEHANITE CASTINGS 


pe the answer’’ 


— GREENERD ARBOR Press Company, Nashua, New Hampshire, 

ake this statement concerning their reasons for the specification of 
hanite castings used in the construction of their new Super G Line 
speed hydraulic presses. Specification of the material was made after 
nsive testing and in service this high production press must maintain 
d accuracy and minimum deflection. 
Of particular importance is the Meehanite main frame which must 
‘ide sufficient rigidity to resist overload and also not distort under 
gue. In operation at a full speed of 300 inches per miriute and pressure 
ix tons, the frame shows but very slight deflection—practically none. 
Parts subjected to oil pressure must be pressure tight and free from 
leaking or seepage whatsoever. 
In addition to the frame the following Meehanite castings are also 
ih 

. Main Head which includes cylinder and cored oil ports 
. Manifold 
. Manifold cap 
. Bottom and top caps 
©. Base or oil pump 

This Greenerd press represents another example of the successful com- 
ation of advanced design thinking with maximum properties of high 
lity materials. Meehanite metallurgical and production controls are 
bling hundreds of equipment manufacturers to improve quality and 
rease production efficiency through the utilization of dependable 
neering characteristics. 


For further information write for Bulletin No. 28 “7 Questions and 
out Meehanite Castings.” 


MEEHANITE % 


ERSHING 


PTEM SER, 


SQUARE 
1948 


BUILDING 


NEW 


G Line, Greenerd 
Hydraulic Press. 


Greener) i. 


MEEHANITE FOUNDRIES 


American Brake Shoe Co... 
The American Laundry Machinery Co. 
Atlas Foundry Co. a 
Banner tron Works nn ee 
Barnett Foundry & Machine Co.. 

E. W. Bliss Co. 

Builders tron Foundry ine. 

H. W. Butterworth & Sons Co. 
Continental Gin Co. 

The Cooper-Bessemer Corp. 
Crawterd & Doherty Foundry Co. 
Farrel-Birmingham Co., Inc. 
Florence Pipe Foundry & Machine Co. 
Fulton Foundry & Machine Co., inc. 
General Foundry & Manufacturing Ce. 
Greenlee Foundry Co. 

The Hamilton Foundry & Machine Co. . 
Sohastone Foundries, Inc. 
Kanawha Manufacturing Co. 
Koehring Co. 

Lincein Foundry Corp. 

The Henry Perkins Co: 

Pohiman Foundry Ce., Inc. 

Resedale Foundry & Machine Co. 
Ross-Meehan Foundries 
Shenango-Penn Meld Co. 

Standard Foundry Co. 

The Stearns-Roger Manufacturing Co. 
Traylor Engineering & Mig. Co. 

Valley tron Works, lac. 

Vulcan Foundry Co. 

Warren Foundry & Pipe Corporation 
Washington Machinery & Supply Co. 
E. Long Ltd. - ide 
Otis-Fensom Elevator Co.. Ltd. 
U. $. Challenge Ceo.. 


Mahwah, New Jersey 
Rochester, New York 
Detroit, Michigan 

St. Louis, Missouri 


-ooooey SeWington, New Jersey 
Hastings, Mich. and Toledo, 0. 


Providence, R. i. 
Bethayres, Pennsylvania 
Birmingham, Alabama 


Mt. Vernon, Ohio and Grove City, Pa. 


Portiand, Oregon 
Ansonia, Connecticut 
Florence, New Jersey 

Cleveland, Ohio 

Flint, Michigan 

Chicago, Illinois 
Hamilton, Ohio 

Grove City, Pennsylvania 
Charleston, West Virginia 
Milwaukee, Wisconsin 
Los Angeles, California 


. Bridgewater, Massachusetts 


Buftalo, New York 
Pittsburgh, Peansylvania 
Chattanooga, Tennessee 

Dover, Ohio 

Worcester, Massachusetts 
Denver, Colorado 
Allentown, Pennsylvania 
‘ $t. Paul, Minnesota 
Oakland, California 
Phillipsburg, New Jersey 
Spokane, Washington 
...Orittia, Ontarie 

... wfamilton, Ontario 


. Centerville, lowa and Batavia, iilinois 


“This advertisement sponsored by foundries listed above." 


ROCHELLE, 


N. 
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"Brake Shoe Research serves you today, and anticipates tomorrow. 


‘¢ 


Wim. B. Giver Jr., President 


... as made by 


BRAKE SHOE .-- 








® If you need heavy cast parts made by the most 
modern methods to insure quality and efficiency, consider the 
10,000 diesel engine base shown above. For this casting Brake 
Shoe selected a type of Meehanite® providing ample strength 
and having the dampening capacity so necessary in such a casting 
to prevent the building up of excessive strains. 

You can count on impartial, experienced recommendations 
from Brake Shoe metallurgists and foundry technical personnel. 
Whether ABK Metal, Gray Iron or Meehanite® is suggested, 
you can be sure the best for your purpose will be selected. Cast- 
ings can be made in widely-used types (light, medium or heavy 
weight, green or dry sand or all core assemblies) including 
intricate or special types. Outline your cast parts requirements; 
let us tell you how we can fill them. 


BRAKE SHOE AND 


CASTINGS DIVISION 
230 PARK AVENUE, NEW YORK 17, N. Y. 








6713 














































@ A new “ventilated” contact y 
abrasive belt polishing is being , 
by the Jackson Buff Corp., Lov Islang 
N. Y. This new contact whee] has | 
designed for contour or flat work op, 
less or carbon steel stampings, aly 
brass, die castings and forgings. Th, 
is said to offer maximum resilience, yigi 
readily to pressure, and springing back 
shape quickly for the next pass. A. 
in 6- to 16-in. dia. in standard seca, 
\4-in. face. 


New Welder Combines 
D.C. and A.C. in Single Uni 


Both d.c. and a.c. arc welding cy 
performed with the new combination w 
er offered by John A. Kern Co., 20% 
Loomis St., Chicago 7. The arc is 
d.c. or a.c. operation by setting two swi 
and a hand lever. 

For d.c. operation, the machine 
rectifier tubes installed in a flexible mo 
ing to supply direct current. Welds 
light gage metals, including stainless x 
are said to be uniformly good and the; 
is easy to strike and hold, even with¢ 
trodes as small as 1/32 in. Metal aij 
as 32 gage can be welded without bum 


4 
va 


Quick change-over for either ac. #' 
operation is possible with this combinil 
welding machine. 


through or appreciably altering the # 
structure. Straight or reversed pom 
electrodes may be used. 

The machine's a.c. welding characte™ 
are said to include smooth, instant sa 
and stable arc action and quiet opm 
Inert gas shielded arc welding pertomm™ 
with a.c. operation has been found 
factory when a high frequency “ul 
introduced into the circuit. 
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BLANKING AND 
FORMING DIES 
(For Stamping 
Lamination Discs, Metals, 
Plastics, Paper) 


Isn’t low unit cost your ultimate objective? You 
get more speed and output on long production runs 
and at lower maintenance cost with the superior 
quality of Talide Dies. Talide Dies out-perform and 
out-wear steel dies 20 to 100 times, Talide (the hard- 
est metal made) saves up to 50 hours polishing and 
redressing time on a single die. And, since Talide 
Metal takes and imparts the smoothest finish pos- 
sible, surface defects are practically eliminated. Pur- 
chase Talide (tungsten carbide) Dies in any prac- 
tical shape and of inside diameter up to 24". 


Write for Die and Wear Part Catalog 46-WP. 


DRAWING DI 
(For Wire, Tubing 
and Bar Stock) 


SPINNING AND 
CURLING ROLLERS 


PIERCING AND 
LAMINATION DIES 





SWAGING DIES 
(For Forming Solid and 
Tubular Shapes) 


POWDER METAL- 
LURGY DIES (For 
Compacting Powdered 
Metals and Materials) 


HEADING AND EX. 
TRUSION DIES 
(For Shaping and Sizing 


TALIDE METAL MEETS EVERY REQUIREMENT Bolts, Nuts, Screws, and 


Collapsible Tubes) 
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IN YOUR AMMONIA? 













at 


(amet) Purity is paramount in Mathieson Ammonia. 
vss Ely Only highly refined hydrogen and nitrogen gases 
are used in its manufacture. Combined chemically, these 
gases—wholly dry, and devoid of foreign substances— 


produce the purest ammonia obtainable. 










This purity is protected right up to your furnaces or dis- 
sociator. Mathieson carefully inspects every cylinder and 
valve before filling. After filling, the cylinder is double 
checked to insure freedom from moisture, non-condens- 
able gases and other impurities. That’s why you get depend- 
able, trouble-free service from every cylinder of Mathieson 
Ammonia. Prompt deliveries in 100-and 150-lb. cylinders 
from the nearest of 44 warehouses. Free 40-page booklet: 
“Ammonia in Metal Treating” will be sent at your request. 
Mathieson Chemical Corporation, 60 East 42nd St., N. Y. 
17, N. Y., formerly The Mathieson Alkali Works (Inc.). 





athieson 


Ammonia, Anhydrous & Aqua...Caustic Soda... 
Bicarbonate of Soda...Liquid Chiorine...Dry Ice...Chiorine 
Dioxide...HTH Products...Fused Alkali Products...Sodium 
Chiorite Products... Carbonic Gas...Sodium Methylate 
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New Thermometer Element 

Has High Stabilit) 

A new bonded wire resistanc: ther 
eter element, said to have hig ge 
accuracy and rapid response has >¢¢p ; 
oped by Ruge-de Forest, 76 M.ssae 
Ave., Cambridge 39, Mass. Es:engi 
consists of a grid of fine nickel wire hos 
into a paper-thin Bakelite wafer. 
cement is used to attach the wafer jp 
surface whose temperature is to be meas 
The element operates with full accuy, 
continuous service from —40 to 39 
The physical and electrical characrene 
of these elements are such that 
useful for measurement or control jp ; 
dustrial processes and laboratory inyey; 


One of the new bonded wire thermomes 
elements shown in use on an engine heal 


tions as well as for temperature-sensing 
elements in instrument applications such « 
the telemetering of flight data. They x 
also well suited to the precise measuremes 
of temperatures on rotating shafts, prope: 
lers, etc., since they can be used in conjus¢ 
tion with slip rings, and application tha 
cannot be satisfied by thermocouples ati 
other conventional devices. 


Instrument Controls Temperature 
by Regulating Power Flow 


An electronic temperature control inst 
ment which regulates power flow into ele 
trically heated devices according to tempéi 
ture variations has been announced 
Scientific, Glass Apparatus Co., Inc., Blot 
field, N. J. It may be preset to reach an 
maintain any desired temperature withit 
the range of 32 to 930 F. The instrumet 
is fully portable. 

It employs an iron-constantan therm 
couple, placed within the apparatus to * 
controlled, to produce an electrical curtt™ 
variable with temperature changes. Ths 
tiny current or signal is amplifie in ” 
electronic circuit to actuate a 3-kwa. seale’ 
in-glass mercury relay. The relay “emai 


MATERIALS & METHODS 





JAX-NORTHRUP MELTING 


for precision and 


centrifugal casting DOUBLES YIELD! 


Here's another case where fast, easy-to-control melting with 
Ajax-Northrup furnaces has teamed up with centrifugal casting 
—this time leading to greatly increased strength in fine-grained 
alloy cast iron—and yielding two times as many finished castings 
per ton of metal melted than was possible with previous gray 
iron practice. 

And in the inset photo, the same kind of success is routine for 
precision castings. Yes, in centrifugal casting, in lost-wax proc- 
esses, in precision casting of all kinds, Ajax-Northrup’s inherent 

Free on request— ability to hit composition and pouring temperatures ‘‘on the 
Ajax technical bulle- nose’'—at high speed—has reduced ‘‘impossible"’ specifications 
tins covering any to mere routine in case after case. 

melting or heating If speed and close melting control without contamination or 
problem. Just tell us : . : ‘ 

what metel'and pro- oxidation are important to you, these success stories can prob- 
duction rates, we'l} ably be matched in your plant. 


rush information to 
you, 


’ SNORTHBUL, 
a 4 
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HEATING & MELTING 


PEPTE BER, 1948 
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Making or Holding Products Uniform 


The Niagara ‘’No-Frost” Method in 
Low Temperature Air Conditioning 





High Precision Industrial Air Conditioning with extremely dry atmospheres 


(or with high relative humidities) at low temperatures. 


® Specializing for thirty years in the more difficult problems of 
air conditioning for industrial processes, this Company has devel- 
oped a group of units that make it easier and less expensive for 
you to get the particular air conditioning benefits you may need 
for your special process, or to overcome some obstacle of climate 
or condition that is interrupting your production or causing loss 
from rejected parts or materials. 

The Niagara No-Frost’’ Method, for example, has been used to 
create temperatures as low as -90° F. in cold test rooms, and to pro- 
vide air with only 1 gr. of moisture per lb. for special processing, 

The Niagara Type A’”’ Air Conditioner creates any condition of 
temperature and humidity for a test or process, and if wanted, 
creates different conditions in different rooms simultaneously. 

Some of the industrial applications of these units: internal com- 
bustion engines, motors and air craft, super-chargers and carbure- 
tors, gas cooling and controlled atmosphere process, film, plastics, 
fiber, rubber and adhesives control, biological processing such as 
penicillin, and yeast. 


Write for a Niagara Blower Bulletin on a subject 
which interests you, or for the address of the 
nearest Niagara Field Engineer. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
405 Lexington Ave. New York 17, N. Y. 
District Engineers in Principal Cities 


Deg 
HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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closed until the selected tem; ratyy, | 
reached. The circuit is then br key oe 
the temperature begins to dro; 
cycle is repeated. 

The dial for temperature co: 
directly in degrees Centigrade. ~ h¢ inns 
dial is calibrated in single degr: ; from 9 
to 100, while the outer dial <. ver, 10 
degrees for each graduation. The temp, 
ture control may be used where er 4 te, 
perature variation may be the actyy; 
force. As examples, the contro! of oy 
hot plates, water baths, heated molds, an 
other similar heating devices are sugges 


and the 


ol Teads 


Magnetic Pulley Concentrates 
Strength at Surface 


A new type of magnetic pulley produc 
by the Eriez Manufacturing Co., 13) | 
12th, Erie, Pa., is non-electric. It wx 
developed to remove fine iron or less my. 
netic particles and afford automatic sepin. 
tion of ferrous from nonferrous materi:| 
ranging in size from 10 to 200 mesh 

The strength of this magneti 
concentrated in close to the face plate 
l in. from the pulley’s surface, the magnet 
held is approximately three times as stron; 
as a standard pulley. Design characteristic, 
as well as new Alnico material, are said : 
account for additional strength. 

The effective cleaning surface has bee 
increased by narrowing the air-gaps a0 
increasing the number of pole plates. Thi 
provides more major areas of magnet 
concentration. The unit is adaptable {u 
removing fines from such materials as tu 
powders, chemicals, salts, glass sands 
clays, granulated slag, rubber and any 
substances requiring a high degree 
purification. The effective cleaning rang 








This magnetic pulley, requiring 
tricity, removes fine tron from 
of materials. 


varies, depending on the size of mate 
being processed and the type of separati® 
desired. 

Designed for use as a head put! | 
conveying systems, the unit is ava'ladt 4 
18- and 24-in. dia. and in bel: wo” 
ranging from 12 in. to 60 in. 


MATERIALS & METHOD! 










VERSATILE 
DETROIT ELECTRIC FURNACES 
MELT DOZENS OF DIFFERENT ALLOYS FAST! 
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agne i Versatile—that’s the word for Detroit Rocking Electric Furnaces, 
s tals, A a wise investment in flexible foundry operation. They swiftly melt 
os both ferrous and non-ferrous metals in a wide variety of alloys. 
mS They melt from 6 lb. to 2 ton heats, depending on model. Many are 


designed for quick change of shells. It is possible to melt different alloys 
in a single day. All are equipped with simplified controls that 
make production of a broad range of metal analyses easy because 


they closely regulate power input, composition, and melting time. 


Compact Detroit Electric Furnaces occupy minimum floor space. 

They operate cleanly and easily. And they are economical in power 
consumption. A Detroit Electric Furnace representative will be glad 
to discuss your production problems with you and show you how these 


| (4 
ocern, versatile furnaces will lower your over-all production costs. —{K 





a Xd rT ELECTRIC FURNACE DIVISION © KUHLMAN ELECTRIC COMPANY © BAY CITY, MICHIGAN 

Tod ; a OFFICES: BIRLEC LTD., Birmingham, Englond, Representative for Europe and British Commonwealth excluding Canada. EQUIPAMENTOS 

ae Chile ‘S “EISA” LTD., Sao Paulo, Brazil, Representative in Brazil. M. CASTELLVI, INC., 150 Broodway, New York 7, N. Y., Representative in 
Ne, 


entina, Peru, and Venezvela. CASA COVACEVICH, Mexico City, D F., Mexico 
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as others have for over 100 years. 


OVER ONE HUNDRED YEARS OF CONTINUOUS SERVICE. ROUNDS, SQUARES, FLATS, HEXAGONS, OCTAGONS 








“STEELS” that repeat themselves 





If you’re “put out” about variations in the alloy steels you use for pro- 
ducts and components, it’s time to switch to WL steels. The consistent 
physicals of WL alloy steels guarantee you uniformity of results. Con- 
stant testing with the most modern metallurgical laboratory equipment 
is the answer. You can go by the book* when ordering WI alloy steels, 
with the assurance that machinability and heat-treating properties will 
be exactly as stated—this time, next time, every time! 

A plus feature of WL alloy steels is the fact that warehouse stocks are 
located near you. And if you have branch plants er contractors in other 
localities, you are assured of prompt deliveries to them as well—prompt 
deliveries of stock that will be exactly to your specifications. 

WL steels repeat themselves— you too can rely on their uniformity just 


*Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 












WHEELOCK, 
LOVE 10 &C0., 





INC. 


133 Sidney Si., Cambridge 39, Mass. 


‘NOILINGOYd YO SONIDYOI GNV S131719 


‘SINJWIYINOIY JONVNILNIVW GNV WOOY 1001 





* 


of 
LY” 
x 
Warehouse Serrice 


CAMBRIDGE - CLEVELAND 
CHICAGO - HILLSIDE,N.J. 
DETROIT - BUFFALU 
CINCINNATI 


In Canada 


SANDERSON-NEWBOULD, LTD., MONTREAL. 
AJAX DISTRIBUTING CO., LTD., TORONTO 


and ASI 
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New Resistance Welding Equipmens 


Holder for Spot Welder Tips 


A newly designed watet-coole{ ej, 
type ‘holder for spot welder tips has be. 
announced by Ampco Metal, jc, } 
waukee 4, Wis. Welder tips ar. ejected 
with a light tap on the head. 

A feature of the new holder ;; g |. 
proof and replaceable water seal of Siryens 
rubber. The head is of an aluminum-bron» 
alloy; the ejector sleeve is stainless steel ani 
the barrel is constructed of a high 
ductivity alloy. Water connections are et 
at an angle with sufficient clearance 
permit the use of shut-off couplings or ext, 
heavy hose. 


Resistance Welders 


Three-phase balanced power, givis 
power factor of 95° at reduced power de. 
mand is featured in the new resistang 
welders in production at Taylor-Winfelj 
Corp., Warren, Ohio. The welder, calle 
Tri-Phase, is said to make possible mop 






















This Tri-Phase welder is designed to over 
come power supply difficulties. 


production or heavier welding with present 
power installations. 

Other advantages claimed are: reduced 
electrode wear and pickup; closer spot 
spacing and less sensitivity to work thic- 
nesses; welding cifcuit permits a greattt 
range of shapes and sizes of work to be 
welded, especially in deep throated welders, 
welding currents are essentially constant 
when magnetic wo.k or fixtures are moved 
into work area. 

The welder is suitable for a variety 
materials including low carbon steel, stai®- 
less steel, aluminum alloys, magnesium #* 
loys, Monel, Inconel and brass alloys 


Four Point Projection Welder 

A multiple projection welder 
cently designed and built for the Presi 
Steel Car Co., Domestic Appliance Div., >! 
Sciaky Bros., Inc., 4915 W. 67 St., Chicage 
38. This machine replaces an operator 


MATERIALS & METHODS 


, i BY YEAR, planes grow bigger .. 








. faster and safer. Man has unbounded 


confidence in his ability to build better and better planes. Never satisfied, 
he experiments and tests tirelessly, and aviation progresses. 

With similar vision and confidence, Roebling has been pacemaker in 
the development and manufacture of products essential to the transportation 
and other industries. The active, widespread confidence it has won among 
technical men and operators throughout industry is Roebling’s proudest 
asset. Look to Roebling for continued leadership ... continual improvement 
in its products and engineering . . . continual progress. 





ROUND WIRE THATS “FOUR SQUARE” ON THE JOB 


YOU GET WHAT YOU WANT with 
Roebling Round Wire . . . dimensional 
accuracy . . . the right tensile strength, 
ductility and finish . . . fewer rejects. The 
uniform quality of Roebling Round Wire 
enables you to maintain an exacting 
standard for your product. 


Meeting stringent specifications is all io 
the day's work with Roebling. From steel 
mill to shipment, every manufacturing 
process is positively controlled. Roebling 


plants and equipment are up-to-the-min- 


— eee (Ne A NT EON SRNR CCR EAE RE A A CN A AS I PT SRT CN A OO A A A A NS AS A A A LS SP | NINE ORUTED cee 


A CENTURY OF CONFIDENCE | es od ees 


*% WIRE ROPE AND STRAND *& FITTINGS & SLINGS *# SUSPENSION BRIDGES AND 


CABLES *& AIRCO. 


ute and unsurpassed. Workmen are 
trained in special Roebling methods and 
techniques developed through experience 
in wire making that is without an equal. 
Your Roebling Field Man may be able 
to show you new ways of stepping up pro- 
duction and cutting costs with Roebling 
Round Wire. Simply call your nearest 
Roebling branch office. 
JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


. AIRCORD TERMINALS AND AIR CONTROLS *® AERIAL WIRE 


ROPE SYSTEMS *& ELECTRICAL WIRE AND CABLE *& SKI LIFTS & HARD, ANNEALED 

OR TEMPERED HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, FLAT 

WIRE, COLD ROLLED STRIP AND COLD ROLLED SPRING STEEL *& SCREEN, 
HARDWARE AND INDUSTRIAL WIRE CLOTH *& LAWN MOWERS 








formerly accomplished by a spo: w 


S UJ pS b 4 © R and has two important advanr. ay 7 


Production rate was increased from 80 


SMALL 360 units per hr., and (2) Th type of 
weld assured a perfect indent: :ion fre 


METAL TUBING cee om the pone de of cg 
duty cycle, and performs the wel ing of; 


ny | 
FROM .010’' TO 5/8°’0.D. MAX. ols. Tie eels ie 


AVAILABILITY PROPERTIES TYPICAL USES draulically operated and adjustabic to 
4 sizes of stove panels. Considering load; 































































welding, and unloading time, it is cay 
Sainiuss Steels of sects under pat Seldicical 
A.LS.L Type 303, 304 Corrosion Resistance Heating Elements units in one 50-min. hr. 
309, 310 Heat Resistance Aircraft Fuel & Hydraulic Lines 
316, 317 Bright Finish Dairy Tubing 
, 321, 347 High Strength Automatic Chokes 
] 403, 420 Machinability Condensers 
430, 446 Hardenability Oil Burner Pilots 


Cooler Coils 


Nickel and Nickel 








Alloys 
i} Nickel Corrosion Resistance immersion Heaters | , , 
Monelt Heat Resistance Electronic Tubes Cut-Off Machine Designed to Use 
| "K" Monel Formability Torque Tubes “Flexible” Type Wheels 
i Inconel] High Strength Pasteurizer Coils 
‘ hs ; The new swing frame cut-off machine 
ustrous Finish Bourdon Tubing , : 
ge ie designed to take full advantage of the nev 
Machinability Jet Engine Fuel Injection “flexible” type cut-off wheels, is especially 
recommended by the manufacturer, Fox 
Carbon and Alloy Grinders, Inc., Pittsburgh, for removing 
Steels sprues and risers from bronze, aluminun 
A.LS.1. and iron castings. 
| MT 1008, 1010, 1015 Having full maneuverability through 18 
| 1020, 1025, 1035 Machinability Diesel Fuel Injection Tubing deg., the machine 1s particularly intended 
| , , 5 th rR to be used with the “flexible” cut-off wheels 
1075, 1095, 1118 treng Hydraulic Lines now on the market. The wheels operate a 
| Clean Finish Bushings— Spacers—Bearings a peripheral speed of 15,500 ft. per min, 
| 4130, 4140 Formability Punches, Paper & Leather and cuts can be made to conform more or 
E 52100, NE 8630 Workability Bourdon Springs less closely to the contour of the casting 
Ductility Water Tube— Pneumatic Tools Because of the high speed and maneuver- 


Cable Connectors 


Beryllium Copper 


Seamless Fatigue Resistance Business Machines 
and Abrasive Resistance Electrical Appliances 
WELDRAWN* Durability Bourdon Tubing 
Low Drift Fishing Rod Tips 
Electrical Conductivity Bearings 








Your Superior Distributor will be glad to aid you in selecting the one 
best analysis for your application. It is well to remember too, that our 
Engineering and Metallurgical Departments are always ready to 
help answer your questions. We invite your request for Bulletin #31. 


Visit our Booth #1829 at the National Metal Exposition 


The new swing frame cut-off machime ™ 
action. 


ability, large risers can be cut by wsif? 
sawing action, thus maintaining minimui 
contact area, reducing power consumpuoi 
and lessening wheel wear. 

The cut-off machine is powered by * 
7\4-h.p. totally enclosed fan-colored be! 
bearing motor. It accommodates whet!s 
weig" 





SUPERIOR TUBE COMPANY 
2006 Germantown Ave., Norristown, Pa. 


tReg. U.S. Trade-mark, international Nickel Co. For Superior Tubing on the West Coast, call PACIFIC TUBE ce., 16 in. by 5/32 in. by 1 in. and 
*Low-cost WELDRAWN, Reg. U. S. Trade-mark, S. T. Co. 5710 Smithway St., Les Angeles 22, Cal. © ANgeles 2-2151 approximately 400 Ib. 
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APPLICATIONS 


Ask for the Spencer Turbo Data Book 
and any of the bulletins mentioned. 
BULLETIN No. 127 
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New Contact Metal Minimize 
| Sticking or Weldin: 









> a | ae ea A new electrical contact m:ial gis 


have the desirable properties 0 fine sil 


HIGH VACUUM PUMPS 200. 
rent value has been announced by Fy», 

Metallurgical Corp., North Chic.go, jj) 

Laboratory tests over an exter ded per, 
show that the contact surface rvsistanc 
the metal, known as Fasaloy 99, i 
higher than that of fine silver, even when 
contacts are subjected to high temperaty, 
or hydrogen sulfide atmospheres. Tests 

| ported by the manufacturer also show ¢ 
contacts of the alloy will make and jy. 
resistance load circuits of as high as 254 
more current than fine silver, without {,ji 
due to sticking or welding. 
The contact metal appears to be w 
suited for uses where relatively low opera 
ing pressures and high temperatures x 
encountered, and where circuits of relative) 
high amperage are made and broken. Sy 
conditions are commonly encountered 
electric irons, ranges, toasters and othe 
heating devices, and in many industri 
appliances as well. 

































as 
COATED LENSES 
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Electric Furnace Has Temperature 
Have you considered the possibilities of Range from 300 to 2000 f 


vacuum processing in your manufacturing? Temperatures in the range from 2000! 





_ 
MIRACLE DRUGS 











Perhaps your product can be produced better, to as low as 300 F are possible in a x 
a f fitabl ih the hel £ Kj model electric box furnace being produce 
aster, more profitably with the help of Kinney by Cooley Electric Manufacturing Cor 

High Vacuum Pumps. Whatever the quantity 38 S. Shelby St., Indianapolis, Ind 
= and degree of vacuum you require, Kinney fange permits not only hardening and ov 
. ; , ‘ : high temperature work, but also low « 

g pe 
— Pumps will deliver it on a production basis, de- Selita aaiiliceidad eech os tomercite 
4 pendably and economically. drawing of steel and non-ferrous heat treit 
a ing. 

Low pressure processing with Kinney High The furnace has an 8 by 6 by 14 it 
Vacuum Pumps has made possible the large- chamber; it is suitable for sool sn! ¢ 
- | chit f £ tailed d |. work, production heat treating of sm 
DEHYDRATED FOODS scale proauction of many o to ays wonaer | parts, running pilot lots, emergency pre 
; products. industrial and laboratory testing, and othe! 
work within its range where controll 
Whether your vacuum requirements are meas- heating is required. 4 
ured in inches or microns, look to Kinney for _, This furnace features simplified vent) 
. : life door having exterior mechanism 1” 
reliable low pressure performance. Kinney counterweights. The vertical sliding 4 
Single Stage Vacuum Pumps will produce low conserves heat when charging smal parts 
atomic ENERGY bsolute pressures to 10 microns or better; | since only a limited portion of the chan’! 
, Cc dP 0.5 mi b need be exposed. Power capacity of ™ 
ompoun umps to U.9 micron or better. furnace is 4650 w. The furnace heats ' 


cold to 2000 F in 1% hr. 
Accurate temperature control down © ° 
low as 300 F is claimed. Used in como! 


KINNEY MANUFACTURING COMPANY tion with an indicating-controlling an ga 
3523 WASHINGTON ST., BOSTON 30, MASS. ter, this unit permits meeting criuc © 


NEW YORK * CHICAGO * PHILADELPHIA + LOS ANGELES * SAN FRANCISCO perature requirements, Power input mi © 
, ; balance furnace heat | 

FOREIGN REPRESENTATIVES adjusted to 
General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, Lancashire, England 


Write for Bulletin V45. 


Further, a modifier prevents the fro 


’ ; Tt, wm perature 
Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia from running to destructive tem ps 
W. S. Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa in the event of pyrometer failure 
DL CRE A! ABO VLE OR OED Pe | ees This furnace is suited for heac creatif 






(Continued on page 140 
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Bo bour Stockwell Co, Cambridge, Mass, 
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Olympic Foundry Co. Seattle, Washington 
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American Brake Shoe Co., New York, N.Y, 
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The Ohio Foundry Co, Cleveland, Ohio 
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GRAY IRON FOUNDERS? 


33 PUBLIC SQUARE . CLEVELAND 13, OHIO 


A Report to the Leaders 
of American Industry 


Gentlemen; 


Gray Iron Founders! Society, 
represent upwards of 


tonnage, has launched a 
advancement that will be of far reachi 


Respectfully yours, 


Howard &, Stockwell 
President 


C. R. McGroil S. P. Pufoht 
cut Foundry Co, Standard Foundr Co. Texoloy F undry Pp ‘oundr 

Rocky Hill, Connecticut * Worcester, Mass.” » ia Antonio, — p+ lies Mion 
Toma ed A dint Aaeoe J. E. Mcintyre 

extile Machine Works incoln Foundry Corp. Sibley Mach. & Fd 
Reading, Penns yivania Los Angeles, California South Bend, ladions Pea sa Al 
4. B. Heister J. ©. Jackson C. B. Magrath * 
A. C. Williams Co, Jackson Industries, Inc, Greenlee Foundry Co. Pittsburgh, Penna. 
Ravenna, Ohio Birmingham, Alabama Chicago, Illinois " 

* 


SOCIETY, Ine. 


* PHONE PROSPECT 8480 










E 8. Smith 


American Broke Shoe Co, 
New York, New York 
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Because of its wide temperature range ; 
electric box furnace has a variety of gp 
cations. 








of stainless and air hardening steels, wh 
have hardening temperatures well abg 
| those normally employed for heat trea; 
alloy and carbon steels. It may be used a 
for normalizing, annealing, carburizing x 
hardening in the range from 1200 ; 
2000 F. 





me 











| @ Two improved diamond penetrator; { 
Rockwell testing have been designed | 
Clark Instrument, Inc., 944 Free Press Bidg 
Detroit 26. The “C” diamond penetra 
fits all makes of hardness testers for stand 
Rockwell testing, and the “S” diamo 
penetrator fits all machines for superiic 
Rockwell testing. 
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versal” Face trding ial FayPical | Weld Metal f Electrod 
“Universal” Sestanding xia] Perfor eld Metal from New clectrodes 
Thi is today for milling 18,755 he Kennamilj_a°° by the | 
. > e . . . 
Steel, Ie features Kenna iron cylinder heage's?, Milled on cat | Resist Wear 
solid, advane tremendous Cquired “S Before ¢ st- 
metalen - j wear-resist- ades w penin - Even tg blades Two electrodes of the coated tubular 5 
stren ] cutter an ve nN, the f d sei ; isti face 
teel d wer “if | for depositing abrasion resisting suf 
an “recisiO <HO" ne Maintaj ~ reground onl : Condition .. . : he |i 
with P support ¢ ain the hi y in org , of weld metal have been added to the i! 
slots thar? plades per the manifold 8h finish requires °° | of hard facing electrodes by the Linc 
Kenna d mechanical face of the 4 quired on , g¢ $s y ae 
ieping hat secure» ¥ Piece, Electric Co., Cleveland 1. Tubular electrot 
m i ° 6 
holds h ade ° biatedtial Fac ae are steel tubes containing the hard 
complete Mnamera, Mel abras, 88 solid facing alloy in a concentrated form. 
oo“ dex witho yh... i hive extendatant alloy is deposited into the molten «i 
light pool H ah raherpening * le where it is either bonded into a tough 10 
Gri fu Millin . ° 0 
cost-cas simplicity 180% orth alloy matrix or alloyed by the heat o' ' 
Sharpened atur “sj many arc with the base metal to create the " | 
/ and 


hard surfacing alloy. h 

One of the electrodes, called Tungweld4 
is a tubular, light coated electrode whi 
contains in the tube coarse particles ‘ 
tungsten carbide. The particles are deposit 
by the arc in the weld crater and # q 
weld solidifies are held in a tough 7 
alloy matrix. When the edge of the «cP 
is subjected to abrasive wear, the iron ® 
and the base metal wear away exposing ' 





KENNAMETAL Gee.. LaTRoee. Pa 








There are standard 
Kennamills avail- 
able for most face 
milling operations. 
See particulars in 
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Catalog 48. Write pon STEP “0nD-J08" rf arbide, ti 
for your copy. HALF-SIDE CF KENNAMILLS FACE KENNAMILL | — like es x. fe, cog 
KENNA MILL KENNAMILL Kennametoal- ( Hocpametet- ) producing a seli-sharpening ¢cr- 
(Solid blades) (Solid blades) tipped blades) tipped blades | This electrode is recommend: d fot 
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In the new YALE Cartridge Heater the resistance 

element is embedded directly into refractory ce- 

ment, which is then fused. A direct path of heat 
i conductivity is thus ‘provided, from resistor to 
ied | sheath. This means lower resistor operating tem- 
ss Bid perature, and consequently longer heater life. 
enetratg But that’s not all. When it’s YALE heat, it’s 
stand uniform heat. With a YALE made unit there is 


diamot always 


iperfic 1. Uniform distribution of the ‘refractory 


within the sheath for uniform insulation. 


2. Accurately centralized location of the re- 
sistor—equidistant from the sheath 
throughout its length—for uniform heat 
transfer. 

Prompt shipment on Cartridge Type Heating 
Units — one of a complete YALE line of electric 
heaters. 

Please use coupon below to receive full infor- 
mation on this and other types of YALE Electric 
Heating Units. 


*Screw plug type for liquid immersion. 
Plain cartridge type for general uses. 


THe YALE & TOWNE MANUFACTURING COMPANY 
YALE Electric HEATING UNIT SALES 
Room 1038. Chrysler Bldg., New York 17, N. Y. - Murray Hill $6700 


Please send catalog with full information on YALE Cartridge Type 
Heating Units. Our proposed application is described below. 


ie, thu 
Makers of the famous YALE lines of Locks, Door 
for us Closers, Pumps, Hoists, Industrial Trucks and Scales. 


—aKc—aes ow ew ew ew ew ee eee ee oe 
a ee) 
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J-M refractories for 


temperatures up to 3000F. 


3X FIRECRETE™ 


tures of 3000 F. 





3X BLAZECRETE 


be applied by troweling for heavy patch 


Both of the above new refractories have negli- 
gible shrinkage from application time to soaking 
temperatures of 3000 F. Both possess unusually 
high spall resistance. Each is furnished in 100-Ib. 
bags. See your authorized distributor for further 
information, or write to Johns-Manville, Box 
290, New York 16, N.Y. "Reg. U.S. Pat. Of 
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A castable refractory for special shapes and lin- 
ings such as burner blocks, door linings, forge 
furnaces, etc. Easily withstands soaking tempera- 


A refractory gunning mixture for building new 
furnace linings and repairing old ones. Can also 


ing. 


JOHNS -MANVILLE 


PRODUCTS 
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for surfacing earth cutting tools and 
facing other tool surfaces to resis. 
abrasion. 

The second electrode, named Typ, 
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This water well drilling cable tool i, 
typical hard surfacing application for 


new electrodes. 


F, is a shielded arc tubular electrode ¢ 
taining fine particles of tungsten carby 
Ic is for use on earth cutting tools } 
produces a smoother, thinner and shane 
edge than the rough edge of Tungweld{ 
The tungsten carbide particles are so smi 
that they will not stick out like teeth a 
the coarser particles, and are so close 4 
gether that they are not undermined } 
the abrasion of a blast of muddy sand, 


@ A new selenium rectifier for plat 
gold, silver, chromium, nickel, copper, «a 
mium, etc. on metals, as well as non-met 
is now in production by the Lewis Electra 
Mfg. Co., 1943 Walton Ave., New Yo 
53. Some of its features are: variable d 
voltage (from zefo to maximum); wots 
in tandem (several units can be combined 
to raise voltage or amperage) ; and no watt 
up period is required. 


Noncorrosive and Nonconductive 
Core Solder 


The development of “Resin-Five’ 
solder has just been announced by the Ker 
ter Solder Co., 4201 Wrightwood Ar, 
Chicago 39. This solder is specifically © 
signed for all types of electrical and ele 
tronic soldering, but can be used for st 
eral soldering. 

“Resin-Five” is noncorrosive, noncondu 
tive, virtually odorless, and will easily soldet 
zinc, brass, nickel silver, nickel-plate, oP 
per, and ferrous alloys. 

Kester “Resin-Five” is not a mixture ® 
rosin with another flux, but a resin invor 
ing chemical interaction as the anhydtit 
structure of the rosin itself, converting * 
from a naturally inactive state to an a* 
state, yet preserving its original noncotl 
sive and electrically physical character. 
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@® A BUYING GUIDE FOR ABRASIVES 


ABRASIVE PROBLEM: 


Is the correct abrasive 
available? 


ANSWER BY 


CARBORUNDUM 


TRADE MARK 


The Carborundum Company produces the only 
complete line of abrasives under one trade mark. 
With industrial techniques utilizing a wider 
variety of different abrasive products, it is only 
logical to turn to The Carborundum Company 
as the one primary source of all abrasive needs. 


The specialized service of experienced repre- 
sentatives is available to recommend, impartially, 
the best abrasive products for specific require- 


ments. Product quality is known and highly re- 
garded. Satisfaction is assured. Responsibility is 
definitely fixed and undivided. 


In part, this helps explain the increasing prefer- 
ence for abrasives by CARBORUNDUM. The 
Carborundum Company, Niagara Falls, N. Y. 


TRADE 


MARK 
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mond wheels to meet stiffer 


technical needs 


















Clay Products 


Therm -O- flake frcvents waste 
BY REDUCING HEAT LOSSES... 


MORE THAN 25% of Open Hearth fuel can be 
wasted through heat lost through brickwork 


and heat absorbed by cold infiltered air. 


Tharm-O- flake INSULATIONS are designed to 
reduce heat losses and seal furnace walls against 
cold air infiltration. These are used regularly 
on hundreds of open hearth furnaces and save 


steel producers thousands of fuel dollars daily. 


Therm-O- flake ENGINEERS will prepare an 
accurate fuel economy survey of existing furnaces 


in your plant and submit complete thermal 
data and recommendations for safe maximum 


insulation of any Open hearth furnace, on request. 


Illinois . Exclusive Manufacturers of 


Therm -O- flake 
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Wet Abrasive Cutting Machine 
Will Handle 6 in. Solid Stocy 


A new semi-automatic wet alrasiye 
ting machine is in production at the ¢,.. 
bell Machine Div., American Chain & Cable 
Co., Inc., Bridgeport, Conn. It CONSisty of 
an oscillating swing frame, a work fee 
and holding mechanism, a coolant 
and a hydraulic work clamping and Whe! 
feed unit. 

The abrasive wheel is automatically fy 
through the work and upon completion g 
cut, is automatically returned to stars: 
position. The return of the wheel is op 
trolled in such a manner as to com 
for wheel wear. The handwhee! Operated 
feed carriage is imcorporated, which ‘ay 
acts as a length gage bar for cut-off pies 
and also serves as an ejector for the cut 
parts. The bar being cut is firmly clamped 
on both sides of the cut-off wheel while q 
is being made. A hydraulic gripper jg jy. 
corporated in the feed carriage and is time 
with the clamps at the wheel. This machiy 
will cut 6 in. dia. solid stock or any shay 
that can be contained in a 6 in. circle 


@ The Air Reduction Sales Co.., ¢ } 
St.. New York 17, has announced te 
availability of a new silicon bronze ce. 
trode. According to the manufacturer thee 
electrodes may be used for the welding o 
silicon bronze base metal, copper and for 
joining galvanized iron and silicon bronx 
to steel. It is believed that this new electrok 
will find wide acceptance in the manufx- 
ture of chemical and food processing equip 
ment, sewer disposal equipment and 
water tanks. 


Drill Grinder Has Two Grinding Heats 


A new line of twist drill grinding m 
chines in sizes suitable for sharpening drilk 
from #52 to 4 in. has been announced }) 
the Gallmeyer and Livingston Co., Gran 
Rapids, Mich. The new machine is designe’ 
to sharpen standard 2, 3, and 4 flute drill 
of either straight shank or taper shank typ 
at the standard 59 deg. amgle. The sm# 
drills are ground dfy om one side ot um 
machine, the large drills wet on the 
posite side. 

The drill holder proper is des one 


take , and 4 flute drills 
straight shank or taper shank typ« 
only adjustment necessary when 
from the sharpening of a sma 
drill to the grinding of a 3-flute 
larger diameter is to Slide the t: 


that it compensates for the diff 
length. 

The drill holders are equipped w'™ ° 
rectangular lip rest which supports the lip 
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NO CYANIDE is used in the Uni- 
chrome Copper bath — so you not 
only reduce your stocks of this 
hazardous chemical, but get a 
safer bath as well. 





CLEAN DEPOSITS never need acti- 
vation. With no brighteners, no 
wetting agents used, Unichrome 
deposits come out clean, ready 
for the nickel cycle without spe- 
cial treatment. 





,, outstanding advantages you gain. Which is why 


PROCESSES AND MATERIALS 





see cutting down your need for 
buffing without having to | 
cut plating speed! 


A cross section of a Unichrome Copper deposit 
will show you one reason for its smoothness— 
you'll see a structure that’s dense, finely grained. 
Another reason is the ability of the bath to op- 
erate at high current densities — plating quickly 
without burning edges. Good corrosion of anodes 
is a third. When they corrode evenly, as they do 
in pyrophosphate Unichrome Copper, you get 
no breaking off of copper fragments, no sludging, 
both of which are apt to form nodules on the work. 





Smooth plating, however, is just one of several 


we say: “Compare it with any other process, and 
we believe you'll specify Unichrome Copper 
every time.” Write for our informative bulletin. 














FEWER ANODES required, because 
the bath keeps them free of ox- 
ides even at high current densi- 
ties. Why tie up extra money 
when Unichrome Copper has 
100% anode efficiency—with 50% 
to 75% fewer anodes? 





HELPFUL SERVICE—U nichrome 
Copper is simple to maintain, sel- 
dom gives trouble. But should the 
need arise, you can always count 
on prompt help from our engi- 
neers and analytical laboratories, 





ia at 











UNITED CHROMIUM, INCORPORATED 


2nd St., New York 17,N.¥. © Detroit 7, Mich, 


EMBER, 1948 


* Waterbury 90, Conn. . 


Chromium Plating + 
Unichrome Lacquers + 
Unichrome Stop-Off Lacquers and Compounds 
Unichrome Rack Coatings 


Chicago 4, Iii. . 


FOR SURFACES THAT SURVIVI 





Porous Chromium * Unichrome* Copper 
Ucilon* Protective Coatings 
Unichrome Dips 
Anozinc* Compounds Unichrome Strip 
*Trade Mark Reg. U.S. Pat. OF 


Los Angeles 13, Cal. 
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Dayton 2, Ohio . 


























Count ou G. O. CARLSON, Inc. 


gor STAINLESS 
RING FLANGES 


Produced to Chemical Industry Standards 
In All Generally Used Analyses 


Bevelled Flanges— Save machining and handling by specifying 
flanges bevelled ready for welding. 


Threaded Flanges— Accurate threading on the |. D. and bolt 


holes if desired. 


Stub End and Ring Blanks-—Cut to size for fabricating into 
necks, nozzles, washers, gaskets, etc. 


Take advantage of Carlson's specialized experience in producing 


and cutting stainless plate — 


Send blueprints and specifications today for prices on stain- 
less ring flanges in any size, or for any other irregular shapes in 
stainless plate up to the world’s largest. 


CARLSON, we. 


Stainless Steels Exclusively 


Thorndale, Pa. 


200 Marshalton Road 
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of the drill. This lip rest is rey; Sible fr, 
side to side, or from top to bot: m, shoot 
it become worn in one positio, ie 

A diamond truing device {o; dressi, 
the face of the grinding whec makes ; 


Drills being ground on the two head; »: 
the drill grinder. 


possible to automatically maintain pron 
relationship between the holder 

tace of the grinding wheel. It is ; 
essary to swing the holder out of posit 
when dressing the wheel. As the diamor 
fed into the wheel for dressing, the hi 
is automatically moved in to comper 
tor such amount as may be remo. 

the face of the grinding wheel 
diamond dresser. 


New Combination Alkali-Emulsion 
Cleaner 


A new type, low priced, combination 
alkali-emulsion cleaner for pressure washing 
equipment that will remove oils and tallow 
based drawing compounds is announced | 
the Northwest Chemical Co., 9310 Rox 
lawn Ave., Detroit 4, Mich. 

Northwest Metal Cleaner SC-9 aids in 
controlling foam and the formation of rust 
and is particularly adapted to general wash- 
ing machine use, prior to bonderizing and 
painting, and as a precleaner prior to piat- 
ing. 


Tube Bending Press Doubles the 
Number of Bending Sequences 


A new hydraulic tube-bending | 


been announced by Elme F 
Works, American Steel Foundri 
Fulton St., Chicago 7. This new p 


lows any number of sequences uj 
maximum of twelve, with adjustab 
ing depth and automatic reset. 1 

gether with a choice of four bending [acu 
gives a selection of any or all of 48 | ssible 
bending variations for forming haust 





MATERIALS & METHODS 
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frequired speed. 


: e brush had to be stiff enough and 


oblem was solved by Pittsburgh! 


p producers all over the country. 


©‘ your particular finishing specifications. 


















ERE’S WHAT HAPPENED: 


shed metal. One of the nation’s leading strip producers ran into ttouble with his 
hes—brushes which burnish strip rolling, under high pressure, at 40 miles per hour. 
- many other industrialists, he put his problems before our 





Today’s streamlined trains need big tonnages of high 







led brush engineers. Pittsburgh selected the correct 
fect balanced brush that would work efficiently at 





his is the Pittsburgh brush 
that did the job! 





gh enough to resist abrasion; yet 
tenough to improve the surface 
re. Thus another industrial brush 


too, can always depend on Pitts- 
gh to solve your brush problems. 
t efficiency and performance of 
tsburgh Power-Driven Brushes are 
ed and proved day after day by 








There’s a Brush by Pittsburgh for Use only Power-Driven Brushes By 
Every Industrial Use— Pittsburgh— it pays 

GLASS AUTOMOBILE TIRE & REPERADING You can depend on Brushes by Pittsburgh 

STEEL RUBBER SHOE MANUFACTURING to meet your particular finishing requirements. 

fei vAren & REPAIRING Perfect balance, top performance, enduring 
gn the complete Pittsburgh line are brushes of all economy anda minimum of lost time in 
tes, including “Perfect Balance” sections, wheels and changeovers—Pittsburgh Power-Driven Brush- 
| pmblies. Uni-fill scratch brushes as well as paintand - ai specifically engineered to do your job 
#<t maintenance brushes. Consult the Pittsburgh en- p> 

eering representative. He will gladly work with you | FREE! 


teveloping an e of -dri rushes to 
ping y typ power iven brus - Steel rule and depth gauge, 6", complete with pocket clip, 


\| and atttractive leather case. Yours forthe asking .. . write 
Pittsburgh Plate Glass Company, Dept. W-4, 
e Baltimore 29, Md. 











SN 











OWL Lies: BRUSHES 


G) BRUSHES - PAINT - GLASS - CHEMICALS - PLASTICS 
PITTSBURGH PremAtese GLASS: COMTA NF 
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Predictable Castings Produced for Machining 


It’s surprising to learn how 
many manufacturers are looking for 
sound, accurate, predictable ferrous 
castings. Everywhere we go to talk 
about Strenes Metal cast dies, we are 
asked if we do the same quality of 
work in alloy gray iron and gray iron. 
When we answer yes, we are given a 
lot of jobs for machine beds, bases, col- 
umns, and other items which require 
good castings; and our customers keep 
coming back for more. 


As everyone knows, it pays to go 
far, if necessary, to get close-grained 
castings free of porosity, cold shuts, 
blowholes, inclusions, and other de- 
fects revealed by machining. The ex- 
tra transportation cost is insignificant 
compared to the reduction of tooling 
expense and avoidance of scrap. 

If you have been unsuccessful in 
getting predictable castings for ma- 
chining, communicate with us. 

Write, phone, or wire. 





| This new tube bending machine can be 


ing noses, each having a different radiy 


THE ADVANCE FOUNDRY CO., 109 Seminary Ave., Dayton, Ohio 


STRENES METAL 
A D VA N C E ALLOY GRAY IRON 
CASTINGS 





GRAY IRON 





Rod Cutting | 


at High Speed 
with the New 


DI-ACRO ROD PARTER 


This newest member of the DI-ACRO “DIE-LESS 

DUPLICATING” family of Machines brings you accur- 

“PARTS OFF” acy, speed, capacity range and ease of operation fully up to 
MANY the standards of DI-ACRO Benders, Brakes, Shears. 





MATERIALS Do you require precision? —'The DI-ACRO Rod Parter holds 
All hot and cold tolerance to .001” on duplicated cuts. The ends are square, 
rolled rods and roundness is maintained. 


Stainless steel 
Chrome Molyb- 
denum 
Aluminum Brass 
Copper Bi-metals 


Many types of 
plastics GET "DIE-LESS DUPLICATING’' CATALOG! 


> Fibre Rubber Shows parts produced without die expense by DI-ACRO 
Wood 


Do you want speed?—'The Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 
to 5%". Torrington Roller Bearings incorporated in an 
exclusive multiple leverage arrangement provide remark- 
able ease of operation in both heavy and light materials. 





Benders, Brakes, Shears, Rod Parters, Notchers, 
Punches. Send for your free copy 


Pronounced ‘‘DIE-ACK-RO" 


ONEIL-IRWIN mec. co 


382 EIGHTH AVENUE e LAKE CITY, MINNESOTA 
















pipes, frames, furniture tubing 
products on a mass production 
capacity is 20 tons. 


1nd Similar 





































up quickly, making it feasible for expe 
mental runs as well as production, 


In line with each cushion are two beni. 


A new type indexing device controls ty 
sequence and depth of bends. After » 
quence has been completed, the index auy 
matically resets to starting position. Fox 
treadle control operates the press cycle 


@ A new liquid masking compound fw 
masking of windows, chrome trim, acct 
sories etc., prior to painting, has been w 
nounced by the Astomotive and Avidut 
Service Div., Detrex Corp., Box 501, D: 
troit 32. This new compound is appliti 
with a brush or spray gun. It dries to fom 
a soft continuous white coating to prott 
the surface against paint overspray 


Electric Radiant Heaters 
Use Long Wave Length Radiation 


All-metal electric radiant heaters us? 
almost the entire infrared band have de 
developed by Edwin L. Wiegand Co 
Thomas Blvd., Pittsburgh 8. These heat 
are designed for drying, baking, prene#"™ 
and dehydrating where a longer-wavé " 
frared heat source is desired. 

The electric radiant heater ha 
temperature enclosed type heatin 

| mounted in an extruded alumi: 
with a reflector sheet of polish« 
| aluminum. Tongued and grooved * 
| two sliding captive bolts facilitate 
| cation of heater sections into various ¥™ 
ing patterns. The heating element aft 
| mounted at the focus of a parubolic © 
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Conventional welder circuit (left) shows irregular 
current ‘flow, arc “black-outs,” and unbalance (d-c 
component) in the alternations above and below the 
straight zero line. 


Similar 


The built-in stability of G-E Type WP Inert-Arc 
welders produces the uniform “balanced-wave”™ 
current (right below). 


Tb 


Driginally designed specifically for weld- 
ing aluminum without flux and with 

minimized radio interference, these Type 
NP Inert-Arc welders have been made 
even better than ever with the incorpora- 
tion of G-E Idlematic control. 


OU WILL FIND IT EASIER TO OPERATE 
Simply touch the electrode to the work, 
and you’re off to a good weld. Idlematic 
ontrol makes it as easy as that! 


YOU CAN MAKE CLEAN STARTS 

Easy striking and reduced tungsten con- 
sumption of the Idlematic Inert-Arc welder 
ill save you time and money. Clean welds 
mean fewer rejects. 


WOU GET AN ADDED SAFETY FEATURE 


Accidental discomfort to the operator, 
Mrom the open-circuit voltage of the welding 
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pros transformer, has been eliminated. 
| Want toknowmore about savingsin gas con- 
ssumption—increased welding speed—better 
pbead contour? See your G-E Arc-welding 
|Distributor—or mail the coupon below. 
tion 
5 Usifg , oe Ate P In welding this sturdy, tubular, aluminum coat rack, the starts have been 
ve follows made neatly and easily, producing fine-looking, flux-free beads—thanks to 
the Idlematic contro! and balanced design of the G-E Inert-Arc welder, 
ea ompany | 
cheattt i Name | 
ddress “A-C or D-C... | 
™ ty there's G-E Arc-welding Equipment for Every Application!“ 
elet State 
‘laa! ARC WELDERS « ELECTRODES ¢ ACCESSORIES 
ic > L OM 
a ssa GENERAL ‘%) ELECTRIC 
ats a 1948, 
i tt General Electric Co. N{Oy 672.99 
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A NEW ORDER OF 
DURABILITY 
IN 
METALS 


HMlodized 


ALUMINUM 
(Coated with ” Aledine”™®) 











NO ELECTRIC 
CURRENT 





NO SPECIAL 
SKILLS 


NO HIGH TEMPERATURES 
SHORT PROCESSING TIME 


Economical for either small or large plant operation, 
interrupted or continuous production. Write or call for 
descriptive folder on “Alodine”. 


Pio: 1eering Resear) 1 And Devel. opumeurt Stace 1914 


AMERICAN CHEMICAL PAINT COMPANY 


AMBLER 5) PA 


: 


Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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flecting surface; they operate at 
tures of 1000 to 1400 F, depe 
wattage of the heating elemen:. 

The interlocking and slid;,, g bolt ; 
tures permit flexibility i in fabri ti gr ~ 
of heaters into patterns — arcs. cid 


teMpery, 
nding UPoe 


These radiant beaters are designed top 
drying, baking and preheating application, 


squares, etc. Adjacent sections can be inte. 
locked on a plane or, by means of hing. 
acting joints, can be rotated up to 25 ey 
Three standard body lengths are 25, 3| 43 


47 in., with respective heated lengths ¢ 
elements 17, 23, and 39 in. are availa 


Vinyl Plasticizer is Compatible 
with Variety of Resins 


Availability of a new vinyl plasticizer o 
the phosphate type has been announced by 
Monsanto Chemical Co., St. Louis 4, Mo 
Known as Santicizer 141, ig is designed x 
a primary plasticizer for polyvinyl! chlorit 
and polyvinyl acetate film, sheet or m 
articles. 

The new plasticizer is compatible wit 
variety of resins, in addition to polyvir 
chloride. These include cellulose nitrate 
cellulose acetate-butyrate, ethyl cellulos 
polymethyl methacrylate, polystyrene a 
polyvinyl butyral resins. In polyviny! chlo 
ide, it possesses low yolatility and impart 
good low-temperature flexibility, excelles 
solvent resistance, and flame retardant 
Suggested uses are curtains, table cloth 
handbags and floor tile. Laboratory test <a 
of the manufacturer indicate that the pias 
cizer is free of any systemic toxicity 4n¢ 
non-irritating to human beings. 


New Adhesive Provides 
Strong Metal-to-Metal Bond 


An adhesive that provides a meta? 
metal bond is being marketed by Mi" 
sota Mining & Manufacturing 
Fauquier Ave., St. Paul, Minn. Ic is 1 
parent, roughly resembles cellophase ® 
appearance and is provided in colls list 
tape and is not tacky to the touch. It® 
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ARNOLD 





You would find it hard to set a requirement on 
Arnold magnets that is not already exceeded in 
our regular production procedure. 

All Arnold products are made on a basis of 
100% quality-control at every step of manufacture. 
These rigidly maintained standards cover all physi- 
cal, magnetic and metallurgical characteristics. . . 
you can place complete confidence in the uniform- 
ity and dependability of Arnold Permanent Mag- 
nets, and their resultant performance in your 
assemblies. 

Remember, too, that Arnold’s service covers 
all types of permanent magnet materials, any size 
or shape of unit, and any field of application. Our 
engineers are at your command—write us direct 
or ask any Allegheny Ludlum representative. 
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WOW / peau 


BUSHINGS 


CASTINGS 


INGOTS 


THE PHOSPHOR BRONZE CORPORATION 
Philadelphia 46, Penna., Dept. B 


2200 Washington Ave., 


152 





Elephant Brand 
PHOSPHOR BRONZE 


You benefit by and can count 
on the new scheduling, acknowl- 
edgment, and shipping system 
inaugurated by The Phosphor 
Bronze Corporation to expedite 
every order through every de- 
partment of the plant. 





‘| 


WE MEET THE DAY PROMISED 
NOT ‘THE WEEK OF’’ 


95.1% of orders delivered on the 
precise day promised. 





99.67% of orders shipped within 
5 days of scheduled date. 








Delivered “On Time” 


ayth DELIVERY 


















Get all the advantages +: 


A duality Product 










100% adhesive, with no sup; 
terial in the film. 

The film is placed between «nits y 
bonded and is cured by simulraneoy, 
plication of heat and pressure. \ tem, 
ture of 300 to 500 F for 5 to 6) min. 


Ofting 








This adhesive is not tacky to touch and 
be used in bonding metal and nonmet4lij 


a pressure of 25 to 100 psi. are used, ky 
varying with the type of bond desired 
Manufacturer's tests showed she 
strengths to 3500 psi. in bonding 0. 
in. aluminum Alclad to itself. In bondi 
the same metal to fibre, wood and plas 
surfaces, the nonmetallic materials dela 
inated at 880, 1770 and 2800 psi. respe 
tively. The adhesive did not fail, 
The adhesive is said to be ‘ineft io wat 
oils and most solvents and preparation , 
surfaces requires only conventional cleanin 





Silicone Rubber Products 


The Stalwart Rubber Co., 165 North 
field Rd., Bedford, Ohio, has just announce F 
that gaskets, diaphragms, grommets, washiy | 
ers, seals and packings, and numerous othe! ; 

| 








extruded and molded shapes and products 
are now available made from silicone mi 
ber. This new material has been developed 
specifically to meet the critical demands 
many high and low temperature applic 
tions in which resiliency is of prima 
importance. 

In addition to being suitable for diele 
tric applications, silicone rubber parts # 
resistant to permanent compression ¢vét 
under extreme heat, and withstand the ¢ 
fects of prolonged weathering. They a 
excellent water repellency, which enable 
them to maintain high surface resistiv'' 
under moisture condensing conditions, 4" 
are also resistant to lubricating 01!s 4% 
some chemicals. 

Silicone rubber products are expectec © 
have wide applicational value in such pro" 
ucts as: electric irons, imdustrial ove 
steam generators, gas cylinders, oil burnc’ 
jet and conventional aircraft engines, ¢'* 
trical heating equipment, electric 00" 
transformers, and die casting machi cs. 


MATERIALS & METHODS 
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Photos courtesy of 

ELLIOTT COMPANY 

Electric Power Dept. 
Ridgway, Pa. 


EASY-FLO is used to braze copper damper bars to end ring 
segments. Elliott uses EASY-FLO for the same reasons that so 


) many other electrical manufacturers do. They have found that 


North . ad with this low-temperature silver brazing alloy they get joints that 
unc na a tay ted AR: have the strength and ductility to take all the vibration, shock 
, a = a and temperatures the solid metals can withstand—that they 
sre : @ a have high conductivity and strong resistance to corrosion—that 
ne rub EASY-FLO’S low working temperature and extreme fluidity are 
reloped big time, heat and labor savers. “Results,” says Elliott, “have 


nds of 


pplia- 
rimary 


been excellent.” 


FOR SPEED, RELIABILITY AND ECONOMY 
in brazing, EASY-FLO stands alone. 


dielec- 
rts are 
even 


Here's the brazing set-up. Resistance heat- 
ing is used. Elliott reports uniform results BULLETINS 12-A and 15 will give you the full details plus useful 





he él: and consistently strong, enduring joints. we , : , . 

cael J aa dis metal joining information. Write for copies today. 
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Otol, Bridgeport, Conn. » Chicago, Ill. + Los Angeles, Cal. « Providence, R. |. + Toronto, Canada 


Agents in Principal Cities 
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First aid for tired ‘‘eyes’”’ 


vo can’t beat Carboloy Cemented 
Carbide for wear-proofing! Here's 
an example from the textile industry: 
Abrasive raw silk and other threads, 
constantly rubbing against steel thread- 
eyes, wore them out rapidly. Downtime, 
frequent replacements were costly. 


Steel rings were repl: ced by Carboloy 
thre ad- -cyes, W hich sf OW nO StLen5S of 
wear after a whole year of use! Yes, 


these Carboloy rings have lasted up to 
100 times longer! 


Don’t pay wages to wear! 


Such amazing performances are not 
unusual with Carboloy. In the automo- 
tive, sheet-metal, wire, tubing, and 
almost every industry, the qualities of 
Carboloy Cemented Carbide have made 
it indispensable to efficient operation. 
For Carboloy Hard Metal is the 

hardest metal made by man! Look at 
these characteristics: 

* Extreme hardness 

* High abrasion resistance 

* Extreme density 

* High modulus of elasticity 

* Low coefficient of expansion 

* High compressive strength 

* Corrosion resistance 
Would you like the life of of 
your machine or product parts to jump 


some 


CARBOLOY. 


by as much as 100 times? Carboloy has 
done it for others, time and again! 


For such uses there is a wide range 
of low cost standard Carboloy parts, 
hundreds of sizes—many diversified 
shapes to choose from. 





| 


These discs, from Carboloy’s stock of 
wear-proof parts, are used extensively 
on tools, fixtures, and machine parts, 
both on new products and on emer- 
gency repair jobs. 

Any place in your operations ofr 
product where wear occuts, Carboloy 
can probably bring you savings. Look 
for such places—or better yet, call in 
a Carboloy engineer. Let him seek out 
the spots where Carboloy Hard Metal 
can cut, or even eliminate, replace- 
ment costs and other expenses that 
wear is costing you. 

Contact Carboloy. Take 


wear costs off your payroll! 


CARBOLOY COMPANY, INC. 


E. 8 Mile Ave., Detroit 32, Mich gan 


unnecessary 


111617 
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Timer Control 


A new Model MSW timer 
been announced by the Miller | 
ujacturing Co. of Appleton, \ 
with their Model MSW p 
welder. 

This timer control is a NiMA Ta 
LA, 60 cycle, adjustable from 3 tg rf 
cycles (1/20 sec. to 2 sec.), and oper 
on either 110 v. of 220 ¥. The cycle ty 
be used is selected by adjustiny a copms 
on the case. A numbered indicator 
geared to this control, indicates the Cycles 
in use. 

The timer has been designed to mMouge 
on the wall, or on a work bench. 


Nitro] has 
Chric Ma 
» for uel 
able SDoe 


Honing Machine Designed 
for Flat Surfaces 


The manufacture of a new line 
chines for finishing flat 
announced by Micromatic Hone Corp., 81 
Schoolcraft Ave., Detroit. 
series of six models there will be two type 
of 


L00SC 


Surfaces has bee 


In the present 


both using either 


One 


machines 


abrasives. will finish flat 


or more parts may be honed sin 
on these high production mact 


One 
ously 


faces regardless of the shape or siz 
part. The other machine will fin 
opposite sides of the parts simult 


rn 


within 0.0001 in. for parallelisn 
One or many parts may be 
simultaneously on these machines 


faces produced will be optically fiat w!' 


light-band and can be held t 
microinch R.M.S. or 
soft copper, t 


one 
of one less 11 


Any 


or 


material from 


Nitroalloy,. 


equipment 


may be finished 


(More News on page 155 


MATERIALS & METHOD 















PROVIDE more effective coverage, better service 

and additional technical assistance in the use of 

hard-facing alloys, Stoody Company announces certain 

changes in its distributor organization. The accompanying 

list contains the names of principal distributors through- 
out the United States and Canada. 

IN ADDITION TO THESE DISTRIBUTORS, local dealers 
in industrial and agricultural areas handle Stoody prod- 
ucts. For the name of your local dealer, write or phone the 
distributor nearest you. 





Of ma. 


aS beer 
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O types 
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STOODY DISTRIBUTORS IN THE UNITED STATES AND CANADA 





a MICHIGAN TENNESSEE VERMONT 
sven ghom, Detroit, Kingspert, Burlington, 
POST WELDING SUPPLY COMPANY C. E. PHILLIPS & COMPANY SOUTHERN OXYGEN COMPANY, INC. GRADY’S WELDING SUPPLY 
MINNESOTA Knoxville, VIRGINIA 
; Ute ® Suluth Souneme OXYGEN COMPANY, INC. Norfolk, 
R. S. MAR MPANY s, THERN OXYGEN COMPANY, INC. 
wtiDens SUPPLY COMPANY , SU, yh ns DELTA OXYGEN COMPANY, INC ate lene. 
Fresne, MINNESOTA WELDING SUPPLY COMPANY ny SOUTHERN OXYGEN COMPANY, INC 
VICTOR EQUIPMENT COMPANY Willmar, eaument, Reancke, 
Los Angeles, PARSONS WELDING SUPPLY CO., INC. MAGNOLIA AIRCO GAS PRODUCTS CO SOUTHERN OXYGEN COMPANY, INC. 
VICTOR EQUIPMENT COMPANY MISSOURI Corpus Christi WASHINGTON 
\. J. PADDOCK COMPANY (Los Nietos) Kenses City, MAGNOLIA AIRCO GAS PRODUCTS CO ree 
Oakland, KIRK-WIKLUND & COMPANY Dollas J. £ HASELTINE & CO. 
VICTOR EQUIPMENT COMPANY MONTANA MAGNOLIA AIRCO GAS PRODUCTS CO Spok 
Sen El Paso ON 


Gi IBSON "WELDING SUPPLIES 


Diego, 
VICTOR EQUIPMENT COMPANY wtat Giaaaie 


poe yy 
MONTANA STEEL & SUPPLY COMPANY MAGNOLIA AIRCO GAS PRODUCTS CO 


Great Falls, fort Worth 
VICTOR EQUIPMENT COMPANY Bluefield, 
nena eiMONTANA STEEL & SUPPLY COMPANY MAGNOLUA AIRCO GAS PRODUCTS CO. ScuTtenle OXVOE COMPANY, WC. 
Craig, MAGNOLIA AIRCO GAS PRODUCTS CO Huntington, 
TH id Omaha, 
ce THE BALBACH COMPANY SOUTHERN OXYGEN COMPANY, INC. 


Kilgore, 
OMAHA WELDING COMPANY BRAMBLETT & ALLEN WELDING SUPPLY 
NEW MEXICO Lubbock, 
Albuquerque WwesT TEXAS OXYGEN COMPANY 
INDUSTRIAL SUPPLY COMPANY 


THE DENVER OXYGEN COMPANY 


WESTERN OXYGEN COMPANY . " = 

















DUVALL WELDING SUPPLY COMPANY 
ultane- a 
” WELDI 
chines aA! WELDING SUPPLY, INC. 
GENERAL ENGINEERING & MACH. CO., INC 
of the Alente. 
h two PYE.BARKER WELDING SUPPLY COMPANY 
Chi 
eous!! i 
S & COMPANY 
Hutchinson 
cesse 1 KOPPER SUPPLY CO., INC 
> Beton Rove 
atin LOUISIAS , 
i Ne, BANA WELDING SUPPLY COMPANY 
withit orn, Orieer 
; LF WE ic 
finish Shrevepors G EQUIPMENT CO. 
RLESS DI 
esire > LY COMPANY, INC. 
artZ Baltimore 
Tl ae 
a SOUTHERN OXYGEN COMPANY, INC. 
th edeniby 3 
1 ¥ SOUTHERN 


ops 


WESTERN OXYGEN COMPANY 
Grand Junction 

THE DENVER ¢ OXYGEN COMPANY 

Pueblo 

WESTERN OXYGEN COMPANY 

LORIDA 

Jacksonville, 


YGEN COMPANY, INC. 


———— a 
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NORTH CAROLINA 


Asheville, 
SOUTHERN OXYGEN COMPANY, INC. 


Greensboro, 

SOUTHERN OXYGEN COMPANY, INC. 
NORTH DAKOTA 

Minot 


SKOGLUND WELDING & SUPPLY COMPANY 


Ono 

Cleveland, 

SCOTT-TARBELL, INC. 

Youngstown, 

SCOTT-TARBELL, INC. 
OKLAHOMA 

Oklahoma City 

CLOVIS GEE "Supy COMPANY 

OREGON 

Portland, 

J. E. HASELTINE & CO 
PENNSYLVAN 

Philodel phia 

SOUTHERN OXYGEN COMPANY, INC. 


Pittsburgh, 
ORRWELD, INC. 
Wilkes Berre, 
COMMERCIAL GAS CORPORATION 


York, 
SOUTHERN OXYGEN COMPANY, INC. 
SOUTH DAKOTA 


Aberdeen, 
PARSONS WELDING SUPPLY CO. 


Odessa 
WweEsT PSTEXAS OXYGEN COMPANY 
San Antonio 


MAGNOLIA AIRCO GAS PRODUCTS CO. 


Stemford, 

WEST TEXAS OXYGEN COMPANY 
Tyler, 

BRAMBLETT & ALLEN WELDING SUPPLY 
Wichita Falls, 

MAGNOLIA AIRCO GAS PRODUCTS CO 
TAM 

Salt Lake City, 

WHITMORE OXYGEN COMPANY 


ALBERTA, CANADA 


Calgary, Edmonton, Lethbridge, 
PRECISION MACHINE & FOUNDRY, LTD 


BRITISH COLUMBIA 


Vancouver, Victoria, New Westminster, 
McLENNAN, McFEELY & PRIOR LIMITED 


ONTARIO, CANADA 


Toronto, 
G. D. PETERS & CO. OF CANADA, LTD. 
QUEBEC, CANADA 


Montreal, 
G. D. PETERS & CO. OF CANADA, LTD. 




















Centrifugally -cast Ampco Metal 
valve-seat inserts are quality fea- 
tures of the 61 and 74 cu. in. 
©.H.V. engines on the famous 
Harley-Davidson motorcycles. 


Ampco Metal 


ets the hot seat... 


~ because it has the wear-resistance 
to “take it” on the toughest jobs 


When a famous motorcycle manu- 
facturer specifies Ampco Metal for 
valve-seat inserts be Rnows bis cus- 
tomers are getting a “ plus” value. 
And that value is featured by the 
manufacturer in advertising litera- 
ture as an important sales appeal! 


That’s logical when you consider 
the long life and trouble-free serv- 
ice you gain, when critical parts 
are made of Ampco metal — with 


its outstanding resistance to corro- 
sion, compression, impact, fatigue, 
and wear. It has excellent bearing 
qualities, too, plus unique efficiency 
at extreme temperatures. 


Call your nearby Ampco engi- 
neer for full information on 
Ampco Metal and Ampcoloys.. . 
available in castings, extrusions, 
sheet, forgings, and fabricated as- 
semblies. W rite for latest literature. 


Ampco Metal, Inc. 


Department MM-9 * 


Milwaukee 4, Wisconsin 


Field offices in principal cities 


Speciclists in en- 
gineering, produc- 
tion, finishing of 
copper-bese alloy 
ports and products. 


Non-sporking 
safety tools 


Fobricoted 
cssemblies 

rf \ Corrosion- 
; resistant pumps 


Castings 


MPC TRADE MARK 


Zz 


Sheet, cost- 


extruded-rod 





Buffing Compoun: 
Produces Color on Mety 


A new bar composition for -olo, 
carbon steel, stainless steel a: 4 ¢,, 
plate has been developed by the 
Van Winkle-Munning Co., M :tawag 
In order to produce a good colo, , 
above metals free from cloud or 
mecessaty that the compoun: py, 
very light and soft face on the by 
sufficient lubrication to prevent sr 
Compositions producing this type 4 
face have very limited cutting abilin, 

The buffing composition has , 
that retains the abrasive on the by 
for a greater period of time permin, 
to do its cutting and does nor byil/ 
heavy waxy face that prevents a hig 
free from casts. It is said to produce, 
finish on carbon and stainless stee\; 
the same time cuts out imperfecticg 
from the cutting down operations. } 
will rapidly cut and color burned chrog 


Low Cost Hydraulic Press fy 
Laboratory or Production Wor 


A new hand-operated portable hyds 
press for laboratory or production 
has been introduced by Stadebaker Ma 
Co., 1221 South 9th Ave., Maywood, 
Optional with the unit are elem 
heated platens for plastics or other om 
tions that require temperatures. Hes 
element is thermostatically controlled 
even distribution of heat over entire pi 

Operation of hand lever produces 


Br 
ae "i 
"ite ‘ ~ son 
Electrically beated platens are avasiabi™ 
thes portable bydraulic ¢ 


bling, piercing, oil grooving, f 
ing, forming, flanging, staku 
small die tryouts. 

Base is 10 by 10 in.; height 
hydraulic ram travels 3 in.; plat 


‘ ; 
av -* 
vette 


in.; platen openings to users ™ 
ments, 0 to 6 in.; weight 70 ! 


MATERIALS & METHO! 
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- __ Announcing theNew 
Airco 700 Welding Torch = 








. - - DESIGNED TO HANDLE 
90% OF YOUR WELDING 
AND BRAZING JOBS 


Before designing the new Airco 700 Torch, we 
* asked shop operators and welders what features 
> they wanted in a welding torch. The new “700” incor- 
> porates their recommendations and those produced 
by Airco research engineers. Salient features are: 








Wide Operating Range . . . The Airco 700 Torch 
is available with a wide selection of tips for use on 
almost any welding job from thin sheet metal up to 


SS for two inch plate. Equipped with a multi-flame tip, it 











1 Work is unbeatable for silver and aluminum brazing. 

le hyd: Better Flame Control . . . The Airco 700 Torch is 
ction available with tip assemblies which range from 
ber | Nos. 00 thru 10. Each welding tip is assembled with 
Ay WoOd, a mixer drilled for that particular size of tip. This 
elec means finer flame control . . . there is no sputtering 
Ss —better welds result. 

Ss. “i 

strolled Low Maintenance Costs .. . The Airco 700 Torch 


tire plat 


has a head of durable, long-wearing monel metal. 
This means fewer replacements and also lower main- 
tenance costs because rarely is reseating required. 


Perfect Balance. . . The Airco 700 Torch (with a 
No. 5 tip) weighs only 19% ounces and is 16% 
inches in length. Equipped with 3/16” I.D. hose, 
the “700” eliminates heavy hose drag, and reduces 
operator fatigue. 





For heavier jobs, Airco also has available a Series 
800 Torch which is comparable to the “700” in both 
appearance and operating characteristics. 


If you would like to have either the “700” or “800” 
demonstrated in your shop...or if you desire more infor- 
mation about these torches, address Dept. MA-8414, 
Air Reduction, 60 East 42nd Street, New York 17, 
N. Y. In Texas: Magnolia Airco Gas Products Com- 
pany, Houston 1, Texas. On West Coast: Air Reduc- 
tion Pacific Company, San Francisco 4, Calif. 





d to handle 


; ily converte tp f 
: 700 is eas dition © 
~_ pe ah ati cutting work by the od 
» enera 
We © cutting attachment. AIR Repuc ¥ iON 


O fhices in all principal cities 


requ 


Heatquz'iers for Oxygen, Acetylene and Other Gases . . . Carbide... Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 
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o Engelhard | overs ne 


Soccer ENGINEER 


ENGELHARD manufactures a complete line of thermocouples and | COM » AN IFS 
accessories to meet all requirements. ) | 


In addition, ENGELHARD offers thermocouple REPAIR SERVICE 


@ Rare metal thermoclements (platinum vs. platinum-rhodium) that have served ) | l | ai tS 


f 
i 
{ 
1 their usefulness are commonly scrapped and replaced by new wire, the scrap 
value of the old thermoelement applying against the cost. Considering that 
f platinum and its alloys in new wire form are worth approximately four times 
§ that, as scrap, the ENGELHARD RECLAIMING PROCESS restores a large 
1 
t 
, 
t 
' 
| 
t 
t 
l 


part of the old thermoelement to its original condition, equal to new. 


Maintenance engineers easily recognize the tremendous savings effected by Engineers 


almost half or more of the cost of buying a new thermocouple. William B. Sullivan, who has be 


Bring your Thermocouple problems to ENGELHARD credited with having initiated the fiy 
American research work in developing 
high temperature alloys, has rounded oy 

45 years as a steel executive and new prj. 
48 HOUR ucts pioneer. He has retired as manager ¢ 
REPAIR alloy sales for Lebanon Steel Foundy 


Lebanon, Pa. He is holder of several pateny 
SERVICE Before joining Lebanon in 1935 he ha 
served with leading steel castings and allie 
| companies. When with Carpenter Sted 
cui ‘comin insets eamy nn Sia didi itt tii tnihy cet aaty didi nial tiie ciel ies anim eles Gam Co. he went to Panama to set up tool ste 
' specifications used in construction of th 


, CHARLES ENGELHARD, INCORPORATED canal. He organized the Michiana Product 


' an Corp. in 1928 to make high temperatux 
850 Passaic Ave. ° East Newark, N. J. . alloy castings. He has made periodic trip 


Cleat earl cent eee cen eee cee ae ee one ee one eee eee eee to England, France, Germany and Swedes 
7 : to keep abreast of foreign techniques. He 
was chairman of the steel industry allo 


- casting group of the National Recoven 

! Administration. In 1933 he was one of the 

Z e eans ad fh) organizers of the Alloy Casting Institue 

Paul Queneau has been made metallur- 
It is only necessary to add small amounts of Cerium Metal gical engineer, International Nickel Co 

q ‘ ‘ , : Canada, Ltd. and subsidiaries at New York 

(Mischmetal) to molten metals in order to obtain all of its batiess cuptiiieadeat oldie « 

the company’s mines and plants at Coppe 

. * 94 wal 
of many ferrous and non-ferrous materials. Cliff, Ont. since 1941. During the » 

‘ he served the Corps of Engineers Reserves 


as lieutenant-colonel and participated 1 
CERI iM ME j Al some of the most strenuous European am 
paigns. W. K. Sproule 5 Ms 
Ae A eA A A aC 











beneficial results. It will help improve the physical properties 


succeeds 
(MISCHMETAL) Queneau at Copper Cliff, having former 
been chief physicist at the research labor 


; 7 , tory there. 
The composition of GCC Metal is under our constant laboratory d 


: . Frederick J. Win: d the 
control, which keeps Cerium content at a maximum, between octane Leeeasaiiit Suniel 
50% and 55%, and the iron content, impurities and enclosures Oil Co. (Indiana) whete he wil! hav 
at an absolute minimum. charge of welding research. Previous po 
tions have been research assistant in tht 
welding laboratories at Rensselaer Polytec 
| GENERAL CERIUM COMPANY nic Institute and research metallurgist “ 
| 1030 RIVER RD., EDGEWATER, N. J. Armour ‘Research Foundation. 


® Keep abreast with the | Please send me the informative bulletins ‘ Alexander W. Wundhesler, Supervisor 
Metallurgical Developments | Cerium Metal ordnance research for the Navy, has bet! 


named research professor of mechanics 4 
of Cerium Metal. Send for iat lilinois Institute of Technology, «tiect 


our informative bulletins. Sept. 1. A graduate of the Universit) 
Warsaw in 1932, he came to the Unit 
States in 1941 as a special lecturer * 
Massachusetts Institute of Technology. 








ie ears | has taught at other colleges, is a' hor 
sf wo books and 25 technical ¢ and is’ 
GENERAL L ERIU M CO. laos st ppan a poate Galles: 


Edward P. Barrett, widely known fot © 


MATERIALS & METHODS 
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GENERAL CHARACTERISTICS 


Felt is an ideal material for mechanical 
(ltration. Retention efficiencies approxi- 
mate 100 per cent; flow resistance and 
plugging rates are characteristically low. 
Because felt is highly permeable and will 
retain particles as small as 0.5 micron, 
power or pressure requirements are kept 
at a minimum and efhicient and economi- 
cal performance are assured. Designed 
for maximum strength and formability, 
filter felts may be stitched, molded or at- 
tached to frames of any desired shape to 
develop maximum filter area. Being a 
permanent type of filter material, felt 
may be recleaned by back-flushing, 
mechanical agitation or dry cleaning and 
Bis therefore extremely economical to use. 


APPLICATIONS 


A complete line of filter felts has been 
developed and standardized. See Table t, 
listing these with some typical uses. 
These felts provide a broad range of 
characteristics, meeting the needs of 
services as diverse as air conditioning 
and oil filtration, industrial respirators, 
food products and flavors, chemicals, 
paint, laequer, water, and blood 
© (biological). 


PERFORMANCE 


= Table 2 summarizes the performance 
characteristics of the standard filter felts. 
It will be seen that air permeabilities 
range from 2 to 279 CFM/sq. ft./0.5 in. 
water gauge. Retention efficiency of each 
type will vary with particle size, filter 
load and filtration rate, up or down from 
F the value reported in the table for 
} mineral dust of 0.7 micron mean diame- 
ter. For example, Mdse. 8430, rated 65% 
efficient in retaining such dust, will re- 
tain over 95% of pollen particles of 20 
micron mean diameter. Where a reten- 





tion efficiency of over 95% is wanted for 
particles of 0.7 micron diameter, Mdse. 
1580 or 7544 should be selected. The 
denser felts naturally have higher reten- 
tion efficiency for non-plugging fume 
particles or other particlés of small di- 
ameter. Multi-layer filters are sometimes 
used to combine the advantages of a non- 
plugging, porous surface and a high- 
retention back. 


TYPES 


All types of filter felts are constructed for 
minimum plugging rate, and on com- 
parative test for equivalent retention 
eficiency will demonstrate minimum 
initial and loaded flow resistance. Maxi- 
mum air and liquid pressure limitations 
are indicated by the Mullen bursting 
strength values in pounds per square 
inch, Table 2. The porosity values in the 
same table are reported in per cent as 
determined by liquid volume displace- 
ment, and give the relationship of void 
volume to total volume. 


TABLE 1 





Specification 








i Mdse. Ny Weight-Oxz./Sq. Yd. Width Typical Applications aud Uses 
‘ x T0=-TS ‘ae. a Paint Filter F 3 

22.3 - 24.0 42” Toxic dusts, fumes and mists 
14.0 - 15.3 4” | Industrial respirator and mask filters 
12.0 - 13.0 a Cellulose lacquer and organic solvent filtration 
18.0 - 19.5 73° Nasal filters, food product and flavor filtration 
22.0 - 24.0 72” Syrup and fruit juice filtration 
6.0- 6.5 72” Water faucet filter discs 
44.5 - 46.8 60” Whiskey, Beer, Maple Syrup, Chrome and other plating solutions 
65+ 7.0 72” Paint filter 
30.4 - 33.6 60” | Biechemical air intake filters for Intravenous Feeding Bottles 
16.2 - 17.4 60” Product recovery and grain elevator filters 
6.5- 7.0 72” | Air conditioning and pollen filters 
8.0- 8.5 72” | Emulsion and dope filtration 

9.5 - 10.0 72” Industrial air conditioning filters 

: 38- 4.0 72” | Gas Mask, Activated Charcoal Filter Bag 

. 2.8~- 3.0 74” Built up air conditioning filters 

~ 3.6- 3.9 72” Multi-layer latex filters 

18.7 - 20.0 54” Oil and fuel filters 

q 7.7+ 8.3 72” Air compressor and compressed air filters 
SEPTEMBER, 1948 


SELECTION OF FILTER FELTS 


Data given in Tables 1 and 2 can be 
employed in determining the correct felt 
for any filter application. It should be 
noted that Mdse. 8430 is produced in 
three standard weights, and if this type 
is selected, the weight should be speci- 
fied according to the desired perform- 
ance characteristics. If additional data 
or design suggestions are desired, you 
are invited to consult with an American 
Felt Company Product Engineer, or to 
communicate with the Engineering and 
Research Laboratories. 


DATA SHEET 


The material in this advertisement is 
condensed from “Felt and Filtration,” 
American Felt Company Data Sheet No. 
15, which also contains a helpful chart 
showing air flow resistance characteris- 
tics. Write on your letterhead and a copy 
of this Data Sheet will be sent you. 


TABLE 2 





PERFORMANCE CHARACTERISTICS 
Air 

Perme- 
ability Reten- 
Mullen CFM/ tion 
Bursting Poros- Sq.Ft./ Effi- 
Weight Strength ity 0.5” ciency 
Mdse. (Nominal) Lbs./Sq. Per H20_ s—~ Per 
No. O2z./Sq. Yd. In. Cent Gauge Cent* 





8807 3.6- 3.9 50 23 279 45 
8430 6.5- 7.0 94 86 233 65 
8430 8.0- 8.5 127 86 129 76 
8430 9.5-10.0 129 86 103 83 
70105 7.7- 8.3 109 83 70 92 
3060 12.0-13.0 225 86 50 94 
70046 18.7-20.0 221 66 #” 96 


1580 14.0-15,3 146 79 23 98 
7544 16.2-17.4 121 79 13 99 
1405 22.3-24.0 235 62 2 100 


*Retention of 0.7 micron mean diameter mineral 
dust at rated permeability. 
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GENERAL OFFICES: GLENVILLE, CONN. 


Engineering and Research Laboratories: 
Glenville, Conn. 

PLANTS: Glenville, Conn.; Franklin, Mass.; 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |. 
SALES OFFICES: New York, Boston, Chicago, 
Detroit, Cleveland, Rochester, Philadelphia, 
St. Louis, Atlanta, Dallas, San Francisco, 

Los Angeles, Portland, Seattle, Montreal. 
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POSITIONED WELDING 
Can Reduce Your 
Production Costs 





Because C-F Welding Positioners make every of positioner use in all types of automatic or 
weld a downhand weld, your welding time and hand welding. All C-F Positioners tilt 135° 
cost is cut to a minimum. Positioned welding from the horizontal and full 360° table rota- 
permits use of larger electrodes—fillets of tion is possible at any angle. 

correct width and depth can be laid in one Investigate the definite cost-saving advan- 
pass, with resulting time and material saving tages of C-F Power or Hand Operated Posi- 
PLUS better welding. C-F Positioners with tioners. All models have either variable or 
Variable Speed table rotation in any range constant speed control of table rotation. Write 
from 0 rpm and up provide greater flexibility for Bulletin WP 24. 


1314 SOUTH KILBOURN AVENUE 


CULLEN-FRIESTEDT CO., CHICAGO 23, iLL. 





A World of Information 
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{(Mischmetal) 
In One Convenient File Folder 


The latest addition to our CERIUM Data File is H. Morrogh s 
NODULAR: GRAPHITE STRUCTURES PRODUCED IN 
GRAY CAST IRONS describing the use of CERIUM as a 
desulphurizer and carbide stabilizer in the production 4 
nodular graphite structures, 


This informative article is yours on 
request. The complete CERIUM 
Data File contains, in reference 
form, most of the known facts about 
the influence of CERIUM on ferrous 
and non-ferrous metals. Ask for 
your copy. 


CERIUM METALS Corporation 


Pioneer and Largest Producer 


Cerium and Cerium Alloys ‘a 


eae 
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search in the metallurgy of iron and stel 
and for 32 years in Federal service, retied 
July 1 as chief of the Minneapolis branch, 
metallurgical div., Bureau of Mines. Grady. 
ating from the Rolla, Mo. School of Ming 
in 1910, he. taught metallurgy there aj 
at the Oklahoma Sthool of Mines unij 
1916. He is author of 38. professions 
publications and developed several metho 
for making and testing iron and se 
He has been connected with sponge in 
manufacture, originated an open-hearth fy. 
nace for making steel tests and invented , 
simple way of making crucibles. 

William D. Taylor has been made supe. 
intendent, inspection department, Luke 
Steel Co. and its divisions. This depar 
ment, which was previously associated wi 
the metallurgical department, is nov 
separate one. Previous positions with Luke; 
held by Mr. Taylor were technical assistay 
in the metallurgical department, enginee 
of tests and assistant metallurgical 


nee 


Fred J. Menninger has been promoted 
assistant plant manager at Newark, N 
of Federated Metals Div., American Smel: 
ing and Refining Co. The post of plan 
superintendent, formerly held by M: 
Menninger, will be filled by Earl R. Marbi: 
Jr., who has been serving as assistant ' 
John A. West, manager, technical oper- 
tions, all Federated plants. 


Dr. Henry H. Hausner, metallurgical 
search laboratories, Sylvania Electric Pr 
ucts, Inc. and Walter E. Kingston, manage 
those laboratories, presented papers 
First International Metal Powders Congre 
at Graz, Austria, at mid-July. Dr. Hausner 
paper was on “Electrical Conductivity 
Sintered Materials,” while Mr. Kingston: 
was on “Mechanism of Sintering of Meu 
Powder Compacts.” The program comprise 
100 papers by authorities from a doz 
countries. 


Evan Frank Wilson has been made * 
sistant director, Division of Raw Material 
U. S. Atomic Energy Commission. He wi! 
be concerned with methods for extract 
uranium from low grade domestic sourc 
Previously Mr. Wilson was chief meta 
lurgist, Babcock & Wilcox Co., Barbert 
Ohio. Among previous connections ha 
been the U. S. Naval gun factory, Burea 
of Mines and Frontier Bronze Corp. 


Henry Wysor, metallurgical engin 
Bethlehem Steel Co., retired on 
He taught at Lafayette College 
years, the last six years serving as head 
the department of metallurgy. He 
ceeded by John K. Killmer, with Bethlehe! 
since 1923. During the war Mr. Kill 
served three years in the steel  divis 
WPB, as chief, alloy steel branch, and 
assistant director of the division. 


William Brunkala has joined the ‘echo 
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PHOTOMICROGRAPHY ... with these Kodak producits— 
For recording phase distribution, and for making other detailed 
studies of materials directly, Kodak offers: Kodak Metallographic 
Plates, high contrast plates suited to blue or green illumination; 
Kodak ‘‘M’’ Plates for general photomicrography—a wide range 

of contrast, sensitive to all colors; Kodak Ektachrome Film, 
a color film that can be processed in 90 minutes by the 
user; Kodachrome Film, for processing by Kodak. 













































2. X-RAY DIFFRACTION...with these | 


3 ways photography Kodak products—For recording stresses, | 


phases, and crystalline species by x-ray diffraction, 
the fastest film is Kodak Industrial X-ray 


shows STRUC TURES Film, Type K. For a fine grain emulsion that 
permits smooth microdensitometer traces you 
choose Kodak Industrial X-ray Film, Type A. 


’ 
ol materials Three other Kodak films of different character- 
To istics are also available for x-ray diffraction. 








3. MICRORADIOGRAPHY ...with these Kodak 


products—For recording composition in depth by 
microradiographs of the highest resolution, Kodak 
recommends Kodak Spectroscopic Plates, Type 548-0, x 
in a holder that assures good emulsion-specimen contact. 
For microradiographs of lower magnification, four other 
Kodak materials of higher speed are available. 


Microradiograph at 35X of same alloy sample. 
Fleecy veined structure is a projection of three- 
dimensional copper-rich cells, and dark crosses 
are copper-poor areas where solidification began 
during cooling of casting. 


| background information on Kodak Wratten 
Light Filters and photographic materials for use with the 
microscope can be found in the 174-page Kodak book 
“Photomicrography.”’ Order it from your local dealer. 


Also available are a chart that makes it easy to select 
Kodak films for x-ray diffraction, and a pamphlet that FUNCTIONAL 
ovides complete directions for building a simple holder 


‘ microradiographic specimens. For these, and answers PHOTO GRAPHY 


specific questions on products, write to Kodak. . . 
is advancing 


Eastman Kodak Company, Rochester 4,N.Y. scientific technics 


ce hh rt 






**‘Kodak’’ 





is a trade-mark 





RECIPROCATING, ENGINEERS | 
PAM DANIT 


CONTROLLED nes 
ATMOSPHERE “ 
FURNACES 


CONTINUOUS FURNACES SUITED TO WIDE RANGE OF | cal staff of Stearns Magnetic Mfg, @ 
GENERAL AND ATMOSPHERE WORK | Milwaukee as assistant to the physicig 


research engineer in charge of the |, 

VERSATILITY is an outstanding characteristic of A.G.F. Reciprocating Furnaces, tory. He wes graduated Sipe the ada 

which are suited to continuous clean hardening, annealing, normalizing, case- mining and metallurgy, University of } 

hardening by the patented Ni-Carb process, and many other types of work. nesota. 

AMONG USERS are manufacturers of bearings, screws, lock washers, tools, wrenches, h neuter? neh y wenn Ber 
flat and coil springs, steel writing pens, and many others. Commercial heat treaters he WOES As: ee 
especially favor Reciprocating Furnaces because they are able to handle the many Machine Co., has joined Pioneer nine 
varied and different jobs daily received in a general heat-treating shop. ing & Mfg. Co., Detroit, as assistant wo i 

president. After the war he investiga) 
THE RECIPROCATING MUFFLE advances work through the heat by its own mo- production facilities in former enemy q 
mentum. The complete elimination of conveying mechanism from the heating cham- tries and in England and France for 4 
ber reduces maintenance problems and heat losses to a minimum. There is no U. S. War Dept. 
traveling belt to be alternately heated and cooled—only work enters and leaves 
the furnace. Robert W. Frank has been made prew 
dent and general manager, Lewis Fount 
MANUFACTURED IN FIVE SIZES, Reciprocating Furnaces have capacities ranging & Machine Div., Blaw-Knox Co. Gradua 
from 10 to 1200 pounds of work per hour. Write for detailed literature on these 
furnaces and other types of heat-treating equipment. 
\CA 
Oy 


AN in. various managerial positions, such , 
Q superintendent of blooming and billet mi 
. Duquesne plant, Carnegie-Illinois St 

S187 


142 SPRING ST., ELIZABETH, W. J. “34 


from Pennsylvania State College in me 
lurgical engineering in 1931. he has be 








Dr. Clarence William Balke, aged 
metallurgist prominent in the developmen 
of tantalum and columbium and the atom 

° ey ° ty ° bomb, died at- Highland Park, Ill. on Jah 

rn e pe 4 ve i t T 8 r 8. In 1921 with Fansteel Corp. he w 
credited with producing the first duck 

£ in e be e rar commercial rolled sheet of tantalum. h 
or rig tT elie ing 1927 he developed a process for makiag 
metallic columbium, commercial producim 

starting in 1929. He held more than } 

patents and was awarded several medals ) 

@ Now available for the first time is a new | engineering and scientific societies. As! 

type of liquid pickling inhibitor -ENTHONE result of his discoveries tantalum is us 
INHIBITOR 9. This new product completely mewy Se bone end. aeaeeey © 


a = : 4 vide artificial jawbones, ears and noses; # 
inhibits most non-oxidizing acids — sulphuric, repair skull injuries and to suture skin, sf 


hydrochloric, hydrofluoric and phosphoric. Scale | tissues, nerves, tendons and bones. It alt 

is beautifully and completely removed from | has several industrial applications. Dr. Balt 

steel wire, sheets, rods and finished work, leav- also made extensive investigation in terfow 
> ? ’ 


. ‘ powder metallurgy. He received his d 
ing them clean and bright. torate from the University of Pennsylvati 


Inhibitor 9 is clean and has no odor. It dis- and taught at Kenyon College, Ohio, Us 
solves easily, stops furning, lowers surface ten- versity of Pennsylvania and University ® 
sion for better wetting and displacement of oil Illinois. 
films. It is free-rinsing and saves acid by 20% Harry Brearley, British metallurgist ® 
less drag-out plus 99% less attack on steel. It whom was accredited the discovery of stall 


; at less steel, died at Torquay, England, at & 
has every feature required for a perfect inhibitor. age of 77.. The discovery of stainless st! 


Would you like a was an accident, as so often happens. Mi 
sample to prove these Cag | Brearley put more chromium than oreo 
eters ter yourself? If | imto alloy steel during an experiment ® 

: gun barrel erosion. He tossed the s® 
so, write today. aside and was later astounded to find thé 
it did not rust. In 1916 he obtaimed! 


METAL FINISHING patent on steel with 9 to 16% cl er 
and 0.70 carbon, particularly adapts 
CHEMICALS | to cutlery. Around 1920 Britain was © 


442 Elm Street New Haven, Conn. | porting large quantities of the stainless 5 
to the United States. He received 
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Fully counterbalanced crankshaft— the ultimate in modern 
forging technique . . . Wyman-Gordon . . . crankshaft 
forging specialists since the introduction of the internal 
combustion engine .. . first to forge crankshafts with 


integrally forged counterweights 


Standard of the Industry for Wore “Shan Sixty Years 


DEWERE rg) 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
DETROIT, MICHIGAN 
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Bessemer medal of the British Iron & Sy, 
Institute, its highest award. Details of 

TENSILE MANGANESE BRONZE —_ | discovery of stainless steel have been na 

| up and given to the Cutlers Co. of Shefie, 


high in strength, toughness and corrosion | to be opened and read at the famous (y, 


» ler’s Feast of 1960. 
resistance ...... 
Roland C. Allen, aged 67, who ser 
. 4 P the United States as a metallurgical ¢,, 
long time favorite with manufacturers of sultant in two world wars, died at Clevela; 
marine fittings eeeeee July 18. In 1946 he retired as vice Presi. 
| dent, Oglebay, Norton & Co. He x, 


leaves sand clean and bright—takes eo | formerly president, Lake Superior Iron 0; 


: . tee Assn., was state geologist of Michigan i; 
mirror-like finish ...... director of the Michigan Geological 1; 


Biological Survey. In the last war he yx 

recognized as the highest quality manga- deputy chief of the iron and steel bow: 
b ‘abl WPB. He belonged to several technig 
nese bronze avatianbie ......- societies, serving as president, Americ: 
Institute of Mining and Metallurgical |; 


gineers in 1937. fe 
AJAX METAL C0 PHILADELPHIA y & PA. Dr. Edward Payson Mathewson tetix 4 


mining engineer and metallurgist, 
ASSOCIATE COMPANIES Tucson, Ariz. recently at the age of | * 
AJAX ELECTRIC + AJAX ELECTROTHERMIC CORP - AJAX ELECTRIC FURNACE For his development of copper metallury Hi 
AJAX ENGINEERING CO he won the gold medal of the Institution 
of Mining and Metallurgy, London, is 


- $$ 1911 and that of the Mining and Mew: 
ee eee d@ see @Beaeee@eeegaeeaees @& @& = lurgical Society of America in 1917. k 


was the inventor of improvements in bias 
WHAT do you want 9 














copper and lead ores. In 1923 he wa 
president of the American Institute 
Mining and Metallurgical Engineers 


ee 


1. ECONOMY 2. SIMPLICITY 
3. ACCURACY 4. DEPENDABILITY Monica,: Cal. is expanding into industria 
manufacturing fields mot related to t& 
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E | saircrafe industry. Thus a wide variety ¢ 

CRISTOBALITE offer i pressed metal products will be made sud 
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Companies 


The Douglas Aircraft Co., Inc. Sant 


other automotive parts. As general mat 
ager of the new metal products divisii 
Harry Woodhead, recently president ° 
Consolidated-Vultee Aircraft Corp., wil 
serve, assisted by A. W. Larsen, formet! 
purchasing director of Consolidated-Vulte 
The new division will function as an ind 
pendent unit. Mr. Woodhead has enjoy! 
a vatied experience of 35 years with bot 
producers and fabricators of steel. 





rT 4 as automobile fenders, radiator shells a 


For your investment—and all your 
precision casting needs 
—dget in touch with 


64 W. 48th St., New York 19 





Thirty-two European boys and girls ha" By 
been touring the United States, with vis® 
to industrial plants part of their schedui 

| Thus the Gary works, Carnegie-|/lino 
| Steel Corp., were their hosts recently. The 
| tour is under the auspices of the Amefi@! 
| Field Service. Nine countries are represent 


PRECISION CASTING 
SALES AND ENGINEERING 
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| boar! fa os Here at Moraine Products, we regard 
rechoic| Ia 4 powder metallurgy as the province of 
meric: | practical manufacturing and good 
cal Eo engineering—and not of magicians. 
We don’t pretend to be able to just 
wave a wand and pull an intricately 
shaped cam or gear out of a hat. 











tallury Our recommendations on the appli- 
stitution Ii cability of metal powder to a parts 
ee problem are based on long years of 
7. heey > | metallurgical research and production 
in bls i " experience. 


melting 


ol That’s why we tell you that some parts 
cute oi are practical for powder metallurgy— 

: and some are not. Metal powder parts 
have a place in production only if they 
fulfill these conditions: (1) The shape 
permits good die fill and density; (2) 
the order is sufficiently large to amor- 
tize tooling costs; (3) the physical 
properties and tolerances required are 
within the range attainable in normal 
production. 
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And Moraine Products must be con- 


dustrial 








oo vinced that powder metallurgy offers 
iety te “ otherwise unobtainable advantages in 
le sud : — price, properties and performance 
lls and | — before we start production on a metal 


| oe powder part. 
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IMMERSION HEATING WITH 
VITREOSIL (Vitreous Silica) HEATERS 


When other methods are unsatisfactory, 

acid solutions in tanks of any material can 

safely be heated by Vitreosil electric im- 
mersion heaters. 


Send for Bulletin #2 


THE THERMAL SYNDICATE, LTD. 
12 East 46th St. * New York 17, N. Y. 








With an unfailing supply 
of premium steel, 
JOHNSON nationwide, 
streamlined service on 
high-quality specialty steel 
wires isin high gear.... 
and with it JOHNSON 
unexcelled quality. 
Laboratory supervision 
from mine to finished 
product. 


There is a Johnson 
office near you, and 
warehouse stocks in 
Worcester, Chicago 
and Los Angeles. 


JOHNSON 


Sieet Amo wee COMPA EY, teu 
WORCESTER 1, MASS. 


New York Philadelphia Cleveland Detroit Akron Chicago 
Atlanta Houston Tulsa Los Angeles Toronto 
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in the group and the tour covered 5 
miles. 


The Bridgeport Brass Co. has {op 
acquired title from the War Assets A 
istration of the $17,000,000 brass pla, 
Indianapolis, that- started production y 
15, 1942 in making cartridge cases, |; 
been retooled and now makes a comple 
list of mill products—sheets, rods, y 
and other items. 


The Consolidated Steel Corp, | 
Angeles and San Francisco, has change! 
corporate name to Consolidated Wey. 
Steel Corp. The company claims to |x; 
largest one of its kind in the West. 


The Eastman Kodak Co. has purchd 
from General Mills, Inc. the latter's inten 
in Distillation Products, Inc., Roche 
N. Y., which pioneered in the commer 
development of molecular distillation 
principal activities now the producti 
high-vacuum equipment, 
molecular stills used in the « 
try. 


Final components of General Elec 
Co.'s welding equipment divisions we 
moyed to Fitchburg, Mass. Aug. 1, thu 
making New England one of the maj 
arc welding centers of the world. 


The Universal Atias Cement Co. aw 
doned its multiple basing point system ( 
selling cement on July 7 following a: 
by the Supreme Court. President B! 
Smith, on announcing this move, said 
believe that the sales method hithert 
by us represents the fairest, most prac 
and most non-discriminatory way of markt 
ing cement. It gives customers the 
of competition between different 
ducers.” 


Olin Industries, Inc. has inaugusitt 
decentralized products management, whet 
by two regional managers will have chat 
of all manufacturing operations at the oo 
pany’ East Alton, Ill. and New Have 
Conn. plants. Olin products include bas 
and other metals, sporting firearms 
ammunition, explosives, flashlights 
batteries and roller skates. 


The Hunter Pressed Steel Co., Lansiik 
Pa., has changed its corporate name ' 
Hunter Spring Co. to more accuralt 
reflect the nature of its principal busint 
over 80% of which is making of spr 
In its early history the company ™é* 
grease cups, getting into spring ma 
to obtain sufficiently uniform sp 
its grease cups. 

Tube Turns, Inc. has acquired the Pes! 
sylvania Forge Corp., Tacony, Phil!adelp" 
which will continue to be operated uo 
its present name. 


The Despatch Oven Co., Minneapolis, § 
the first equipment contractor to compl 
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| When You Use a 
You Have Done All That 
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= Jnpredictable Parts Failures 
s fo 
ts 7] 
S$ plang 
Ction 
Se. It by 
; COMP\ed 
Ods, tulg 
orp, | EE ee 
hanged HERE IS NO SUBSTITUTE for the streno + } Macro-etch through longitudinal cross- 

Westey rowers spots 06 pretense used on power 
to be 4 and toughness inherent in the forged fiber- Sue Wiens ngelind eebtimae secienomne 
st F t f f 7 Th f 2 - wane, _ strength and toughness for 
De like flow-line actu ure oO orginigs- ne orging eared pp yes 
- method of fabricating parts in closed impression Common in all high quality forgings. | 
mmerci dies directs, controls and concentrates the fiber- i 
wee like flow-line structure of metals at points of greatest | 

, | 
shock and stress. In forgings you obtain the strength | 
and toughness for unrelenting and uninterrupted | 

Eli performance. When you use a forging, you have | 
ns ee . 

1, th done all that can be done to forestall the failure of | 
‘© i parts and to protect the user of your equipment from | 
» aff, unpredictable emergencies. Forgings provide rapid | 
ysten  ~=assembly of complex parts as by welding; forgings | 
B a permit reduction of dead weight because maximum The moons Ys pe “ eta lift trucks — operate 
cs S . . . thly at all times an ll kinds of 1 i ithou 

strength and toughness are obtainable in lighter inftuse, To tnease Guth tredhie-trce perfermancd. the enc! 
; ; ‘ neer designed this steering knuckle to be a forging, thereby 
sectional thicknesses. The metal quality and cost- obtaining a greater factor of safety which is so essential in 
; materials handling equipment. 
reducing advantages obtainable in forgings cannot | 
» be equalled or duplicated. Recheck every stressed | 
‘une part in your equipment, and consult a forging 
wie §=6©engineer about possibilities for reducing costs of 
heoof[ machining and finishing, speeding up assembly 

Haven a . ° . . 
le bas a and improving performance. Only a forging engi- 
ms > neer can inform you fully regarding the many 
ts ip) 

» advantages of forgings. 

i DROP FORGING ASSOCIATION ee vena 

vyratel ie Forged I-Be li ighi 405 Ibs. lac 

cunt) 605 HANNA BUILDING * CLEVELAND 15, OHIO os de UE cade oor hictaha ones “Tile Wheater how’ tone. 

usiness, ii ings reduce dead weight, yet provide a greater factor of 

_ safety that is so important in railroad operation. This drop 

I forged I-Beam requires less machining and processing, and 
scrap loss is almost totally reduced because forgings are 
unusually free of concealed defects. 

Pe ) . Ps “ 3 : Pe ne 
elp! ee DROP FORGING ASSOCIATION 

605 HANNA BUILDING e CLEVELAND 15, OHIO 
‘ [] Booklet on “Metal Quality — Hot Working Improves Properties 

olis, 5 of Metal.” 
mplet [] “Drop Forging Topics" which presents numerous end use appli- 


cations of forgings. 
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PQ SILICATES 
FOR FABRICATING 
METAL CLEANERS 


its job of installing enameling and fp; 

equipment for the Lustron Corp, ¢, 

bus, whose production goal of pre-faly 

se enameled steel houses is 45,000 home 
wee yee year. 

o Be ¥ 

dirt red eposition . ee ot ( Turco Products, Inc., maker of ing 


aed ; S cleaning compounds, has chosen 
Use PQ Silicates in your cleaning Ill., as the site for a new modern olan 


compounds and be surer of grease-free e. While, granular, iree | augment present manufacturing {gj 
metal surfaces. The action of the OW at Chicago, Los Angeles and Housto, 
soluble component, available only in The American Cladmetals Co., Cam 
silicates, overcomes the natural affinity Pa., has named its first product, ¢ 
cf removed dirt for a clean surface. Whee sandwiched between layers of suis 
A plus advantage—the soluble silica De 4 Say ws a steel, “Rosslyn” metal. 
x Pd y SUIUUIS . 

also protects sensitive surfaces, E. F. Houghton & Co. of Canada | 
yet permits high alkalinity and pH needed $$. Pwd maker of industrial oils and chem; 

: . : | began operations in its new Toronto» 
for rapid, thorough cleaning. Na_0.25i0.,) Anhydrous i 


: on July 15. It will specialize in o 
The leading metal cleaner fabricators Silicate. Slowly soluble 


‘ ture of metalworking products s 
use PQ Silicates for these benefits Ground to pass 65 mest burizers, quenching oils, heat-treatir 


and others in their formula. and drawing compounds. 


PHILADELPHIA QUARTZ COMPANY , The Bloceo Refractories & A 
ulmaiO 2, laS taken Steps to 
1133 Public Ledger Bldg., Phila. 6, Pa. 








its own silicon carbide which 
| constituent in 65% of its product: 
Sodium Sesquisilicate U. S. Pat. 1948730 « Sodium Metasilicate U. S. Pat. 1898707 | accordingly acquired a plant at Cap. 
ot. peers “i ' BRS Te ___... | Madeleine, Quebec, which Canada Sr 
| ship Lines, original owners, used for m 
facture of submarines. 


Use W ESGO Super Refractories Stearns Magnetic Mfg. Co., Milwai 


has moved into a new brick and cone 


f h | h k . f plant that triples its floor space. Vis 
will be impressed by a solid gla 

Or C erimda S OC resistance lobby, with lighting fixtures giving ref 

° illumination, custom-built matching ! 


ta . ture and a striking mural. 
... The ceramic material manufactured especially , é 


for applications subject to violent thermal shock The Bethlehem Steel Co. has 
or extreme heat ... Special shapes developed to 


$100,000 in the University of Ci 
suit. Now serving industry as 


program of atomic and metal 

thus becoming the thirteenth indus 
concern to give financial support. Indust 
members receive reports on all phase 
gas turbine nozzles ae research three to six months before gene 
brazing trays, and many other applications publication. 


The James F. Lincoln Arc We 
Have you a ceramic problem? | si | Foundation has made the following avi 
; for providing scholarships: University 
Cincinnati, $1000; University of Mu 
sota, $500; Iowa State College, $25 
awards were made on the basis 
on welding by students of 46 enginettl 
colleges. In addition to the above, sma 
When writing for quotations and samples, please awards of $3500 were made to 68 und 
outline service conditions. Booklet free on request. | graduates of 43 engineering schools 


powdered metal sintering trays 


furnace crucibles 


Make this test—we'll furnish you a specimen: 
Heat a WESGO crucible up to 2000F as rapidly 
as possible—then plunge it immediately into cold 
water. It will not crack or spall or otherwise 
sufier damage! Try it! 


A few WESGO stock shapes 





WESTERN GOLD & 
PLATINUM WORKS 


589 Bryant Street 
San Francisco 7, Calif. 





Societies 


The Gray Iron Founders’ So: 
has appointed Charles O. Burgess as ® 
nical director to initiate a long range 
gtam of product improvement, techno— 


NAMI 
ADDRESS 
| CITY & STATE 


ume ee eee eee ee eee + 
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rr powder metal to your Stokes 
presses and reap millions of identical 
parts at commercial tolerances and low 
‘a cost. But don’t feed ’em until you have 
Ma | professional advice about the “formula”. 





| Powdurgy* makes some things (like 
ston, sintered carbides and porous bearings ) 

. which can be made no other way .. . 
ty does some things (like bonding metals 


and non-metals) which can be done no 
other way . . . and daily performs its 
& : economies for an ever-widening circle 
0 c of manufacturers. 


Stokes has been building tablet com- 


*Stokes’ 
word for the 
theory and 
practice of 
making fin- 
ished solid 
products 
from granu- 
lar materials. 


Illustrated 
are typical 
parts made 
of powder 
metal on 
Stokes 
Presses. 
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pressing machines for 50 years... 
equipped the first automatic powder 
metal operation in 1920... and has built 
a huge reservoir of experience in this 
new science. 


Now it is a rare day when we don't 
guide some manufacturer in his choice 
of equipment for powder metal produc- 
tion, or counsel him to avoid it in his 
current circumstances. 


If you have a problem, let us help you 

solve it. F. ]. Stokes Machine 
Company, 5972 Tabor Road, [FNS] 
| | 


Philadelphia 20; Pa. 


Spupmemennptemnendl 


Stokes makes Vacuum and Special Processing equipment, High Vacuum Pumps 
and Gages, Pharmaceutical equipment, Industrial Tabletting and Powder 
Metal Presses, Plastics Molding Presses, Water Stills and Special Machinery. 











AVOID COSTLY SHUTDOWNS 
DUE T0 CORROSION... 


ical development, handbook preparation 
and technical research. For 25 years Mr. 
Burgess has been head of the steel and 
gray iron research laboratories of Union 


Carbide and Carbon Co. He has been 
granted 14 patents in the metallurgical 
field, seven of which deal with the improve- | 
/ment of cast iron. The society has recently | 


| issued a bulletin: “Gray Iron—Its Mechani- | F i ao | £ 8a | us G C 6 15 


cal and Engineering Characteristics and | 

| Details for Designing Cast Components,” 

‘by Thomas E. Eagan, Cooper-Bessemer 
SPECIFY 'Corp., and Charles O. Burgess. 


The American Welding Society has made | 
HAV Fr G Dr. Wendell F. Hess, head of metallurgical FISHING REEL MER. 
engineering, Rensselaer Polytechnic Insti- i} 
EQUIPMENT FOR tute, an honorary member in view of his REPORTS e «© o (NAME ON FilE) 


contributions to the society as president, ‘ia. 8 
- . Rs ee “The cost of finishing 11,000 
Agitaters second vice-president and committee chair- 1 hed i ' 
-rank es by hand involves 
Beshete var crank plates by Dane 


Blowers The Franklin Institute, Philadelphia, is 968 hours at $1.18 per hour 

Fume Duet also honoring. Dr. Wendell F. Hess by for a total of $316.00. 

Filters awarding him the 1948 Wetherill medal 

Kett! “in consideration of his outstanding con- er a 

MORE THAN 4 tributions to the art and science of welding, same by Roto-Finish involy 

notably in the field of electric resistance 138 hours at 30c¢ per hour or 

SKIN “ie welding,” the presentation to be made a total of $41.00. The net 
Oct. 20. Dr. Hess is best known for his ; ‘3 $275.00.” 

DEEP © Towers work on the color sensitiveness of photo saving 1s Lema 

\ © Many Others -electric cells; aluminum and_ its alloys 


5 welding; filers for photo electric cell as 
HAVEG is a molded structural physical photo meter; magnetic properties 


. . . of welded materials and for arc, gas and 
material that is completely acid (7 waldinn 


and alkali resistant throughout __+,, 





CORROSION 
RESISTANCE 
THAT’S 


"The cost of finishing the 





Piping 
Pumps 








American Society of Mechanical 
its entire mass ... it is not a =”s#eers has tendered a certificate of hon- 
orary membership to Secretary of State 

lining nora coating! George C. Marshall “for his distinguished 
, : services in military science and as chief of 

Large size equipment Can be staff and general of the army during World 


. . War II and as present Secretary of State.” Unretouched illustration shows crank plate for fishing 
molded at low cost in one piece P y reel; above, before Roto-Finish deburring and finishing 


The American Electroplaters’ Society has below, after Roto-Finishing. 

elected as president Samuel S. Johnston, 

installation accomplished technical director, electrolytic department, Such savings are possible in your finish 

E , Weirton Steel Co. He has previously held ing department, too! See how Roto-Finish 

easily and economically. positions of first and second vice president. produces a semi-lustrous surface uniformly 

Previous experience was gained with the on one or a thousand pieces; how it handles 

Carnegie Steel Co. and U. S. Bureau of | precision work. Send sample die casting, 

Send for Bulletin Mines. stampings, machined parts, forgings for 

ES for complete The processing. Include finished part for guide 


design, engineering American Metallizing Contractors No obligation! THE STURGIS PRODUCTS CO, 
and application Assn., organized in December, 1947, held 858 Jacob Street, Sturgis, Michigan. 


data. its second meeting recently at Cleveland at 
“ | ‘he FOREIGN LICENSEES: 
which seven new members joined. The new . , : be 
py ; oa + tae” ch Frederic B, Stevens of Canada Limited 
association is entirely concerned with the Windsor. Cale 


application of the metallizing process by Roto-Finish Limited, London, England 
commercial contract. Its members employ| A Flavell Pty. Ltd., Melbourne, Australia 


, metallizing equipment for the contract re- 
4 AV EG pair of worn’ machine parts, the application 
’ > \of corrosion and heat resistant coatings | 
Cc re) R PO RAT rel ‘and other suitable applications. | ROTO FI N | 9g bk 
| oat 
The Industrial Furnace 


; ! Manufacturers 
NEWARK 25,DELAWARE | Assn., Inc., has appointed Ralph E. McGee, THE ENGINEERED 


manager, metallurgical research, Interna- MECHANICAL FINISHING PROCESS 
t tional Harvester Co., as one of the judges 


(Continued on page 176) 


without seams or joints and 
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production 
schedules 


say inillon ONS 


PERFORMANCE RECORD 


Material worked 031 cold rolled steel 
Total pieces produced... up to 50 million 
No. of pieces between grinds . . . . 500,000 


Die*. . .. Cromovan steel, 4-station notching, 
piercing, slitting, forming die. 


Cromovan’'s outstanding features and long 
life are assurances of uniformly fine products 
and low operating costs. 


STEEL & CARBIDE CORPORATION 


McKEESPORT. PA. - NEW YORK - HARTFORD + PHILADELPHIA + PITTSBURGH - CLEVELANO 
BUFFALO - DAYTON - DETROIT - CHICAGO - LOS ANGELES 
it CANADA—CHAPAT ENGINEERING & SALES, LTD. 





EPTEMBER, 1948 





ENGINEERS 
COMPANIES 
SOCIETIES 


for the IFMA prize article contest in place 
of the late R. H. McCarroll, Ford Motor 
| Co. The contest provides for the awarding 
_of $1500 in prizes for the best articles 





| published in trade papers prior to Sept. 30, | 
1948 on the advantages derived from the | 


use of modern industrial furnaces, ovens or 
kilns. Other judges are: George W. Mason, 
_ president, Nash-Kelvinator Corp.; Dr. S. 


| R. Scholes, dean, New York State School | 
1 of Ceramics, Alfred University; Alexander 


| H. d’Arcambal, vice president and consult- 


ing metallurgist, Pratt & Whitney div., | 


| Niles-Bement-Pond Co.; and Dr. E. S. Dav- 
| enport, assistant to vice president, United 
States Steel Corp. 


The 1949 foundry congress of the Amer- 
ican Foundrymen’s Society, international 
| technical organization of the castings in- 


; | dustry, will be held at St. Louis, May 2-5, 


| 1949, the purpose being to study the ad- 
vances of this year in the properties and 
applications of castings and in production 
| and quality control techniques and processes. 
| An attendance of 5000 delegates from 
| foundry centers throughout the world is ex- 
pected. The general arrangements chair- 


superintendent, National Bearing Div., 
American Brake Shoe Co. 


The Society of the Plastics Industry, Inc. 
' has inaugurated an informative labeling 
| program in cooperation with the National 





ei | Retail Dry Goods Assn. and the National 


Since 1865, D. A. Stuart Oil Com- 
pany has devoted its entire interest 
to Cutting Fluids and Industrial Lu- 
brication. This experience, plus the 
facilities of one of the finest labora- 
tories in the industry, are available 
to help you get the most out of cut- 
ting fluids. Be sure to get Stuart's 
handbook, “Cutting Fluids for 
Better Machining.” 


STUART off cugineering goes 
with every tarred 
Ye’ 
(Jil co. 


p.A. Stuart 


2745 SOUTH TROY ST. + CHICAGO 23, ILL. 
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Consumer-Retailer Council. According to 
_ the society an ideal informative label will 
give six essential facts: What the product 
will do, what it is made of, how it is 
| made, how to care for it, recommended 


uses; and name of the manufacturer, dis- | 


_tributor and sponsor. 


. Eleven outstanding leaders in Ameri- | 
can industry, including the presidents of | 


eight national associations in the alloy steel 
consuming field and the presidents of the 


three largest steel producing companies, | 
appointments from the | 


have accepted 
American Society for Metals to serve with 


the society's president, Francis B. Foley, | 


and the society’s vice president, Harold K. 
Work, on the honorary committee cover- 
ing the “Salute to Alloy Steel,” central 


theme of the National Metal Congress and | 
Exposition which meets in Philadelphia | 


Oct. 25-29. 


The Meehanite Metal Corp., New’ Ro- 
chelle, N. Y. has cldsed two contracts for 
the manufacture of Meehanite castings with 


Pesce & Simeone, S. A., Montevideo, Uru- | 


guay and Metallurgica Wallig, $. A., Porto 
Alegre, Brazil. 


Society, will hold its fall meeting Sept. 9 
and 10 at Hotel Conneaut, Conneaut Lake 
Park, Pa. It will be a joint meeting with 
the ASTM Committee C-8 on refractories. 





1 TESTED | 
Kye red hy rs) | 





man is Albert L. Hunt, St. Louis plant | 


The Refractories Div., American Ceramic 


sane 


This man is interested in 


STRENGTH 


*Scott Tester Model Q 
tests wire and manila 
rope components up fo | 
2,000 Ibs. tensile. Suit- 
able clamps are avyail- 
able for testing metal, 
fabric and plastic in 
strip form. Machines 
are heavy duty for con- 
tinuous production 
testing. World-stand- 
ard tests; “picturized’ 
graph results. 


“Adequate Testing 
Always Pays” 


SCOTT 
TESTERS 


* Registered Trademark 


SCOTT TESTERS, INCE 


65 Blackstone Street 
Providence, R. |. 


pe | | 
woe dive iy 5 | LU asl: 
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Refiners of Brass, Bronze and Aluminum 


3426 SOUTH KEDZIE. AVENUE ° CHICAGO 23, ILLINOTS 
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VV HEN you order Oakite 

Composition No. 97 for 
machine precleaning of metals 
—or Odakite Composition No. 
24 for tank cleaning or Oakite 
Composition No. 90 for electro- 
cleaning with reverse current or 
Oakite CrysCoat No. .87 for 
phosphate treatment before 
painting or Oakite Pickle Con- 
trol No. 3 for inhibiting hot sul- 
phuric acid pickling baths—you 
buy a lot more than a good 
solvent or alkaline or acidic ma- 
terial. 


What you actually buy is Oakite 
service, which combines the 
chemical and engineering skills 
of the Oakite Research Labora- 
tory and the Oakite Technical 
Service Department with the ex- 
perience of more than 180 Oak- 
ite Technical Service Representa- 
tives working for tens of thou- 
sands of customers every year; 
backed by a guarantee of nearly 
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Meetings and Expositions 


AMERICAN CHEMICAL SOCIETY, 
national meeting. Portland, Ore. 
Sept. 13-17, 1948. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Instruments 
and Regulators Div. meeting. 
Philadelphia, Pa. Sept. 13-17, 
1948. 

INSTRUMENT SOCIETY OF AMER- 
ICA, annual meeting. Philadel- 
phia, Pa. Sept. 13-17, 1948. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Aviation Div. 
meeting. Dayton, Ohio. Sept. 
20-21, 1948. 

AMERICAN MINING CONGRESS, 
metal mining show. San Fran- 
Cisco, Calif. Sept. 20-23, 1948. 

ILLUMINATING ENGINEERING So- 
CIETY, national technical con- 
ference. Boston, Mass. Sept. 20- 
24, 1948. 

NATIONAL ASSOCIATION OF FORE- 
MEN, annual convention. Phila- 
delphia, Pa. Sept. 23-25, 1948. 

SOCIETY OF THE PLASTICS INDUsS- 
TRY, national plastics exposition. 
New York, N. Y. Sept. 27-Oct. 
1, 1948. 

ASSOCIATION OF IRON & STEEL 
ENGINEERS, annual meeting. 
Cleveland, Ohio. Sept. 28-Oct. 
1, 1948. 

AMERICAN SOCIETY OF MBCHANI- 
CAL ENGINEERS, petroleum com- 
mittee of the Process Industries 
Diy. meeting. Amarillo, Tex. 
Oct. 3-6, 1948. 

AMERICAN GAS ASSOCIATION, an- 
nual convention. Atlantic City, 
N. J. Oct. 4-8, 1948. 

INDUSTRIAL PACKAGING & MATE- 
RIALS HANDLING EXPOSITION. 
Chicago, Ill. Oct. 5-7, 1948. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, aeronautic and aircraft 
engineering display. Los Angeles, 
Calif. Oct. 6-9, 1948. 

AMERICAN SOCIETY OF TOOL EN- 
GINEERS, semiannual meeting. 











An exceptional furnace installation fa 
accurately testing materials at high ten 
peratures with precision instruments + 
shown in the above photograph. 


At left is a versatile Harper High Ten- 
perature Box Type Furnace operating ts 
2950° F, used for load, melting on 


40 years’ standing that your §& Los Angeles, Calif. Oct. 11-13, 
particular metal-cleaning job & 1948. 
will be done to your complete g NATIONAL LUBRICATING GREASE 
satisfaction. 2 INSTITUTE, annual meeting. Chi- 
: cago, Ill. Oct. 11-13, 1948. 
SEE FOR YOURSELF: AMERICAN CHEMICAL SOCIETY, na- 


To discover how much service ‘ tional exposition. Chicago, II. 

can be packed into each ounce % Oct. 12-16, 1948. 

of cleaning material, just call MAGNESIUM ASSOCIATION, mid-year 

the Oakite Technical Service §& a Skytop, Pa. Oct. 13-14, 
ive i vicinity. & | . : 

= te ¥ meni bitte! : AMERICAN SOCIETY OF CHEMICAL For accuracy im your high coger 

ENGINEERS, fall meeting. Boston, testing, consult Harper Engineers. W' 


Mass. Oct. 13-15, 1948. for data. 


PORCELAIN ENAMEL INSTITUTE, an- | | 
CORPORATION 


spalling tests. 


The Harper Creep Test Furnace at right, 
operating to 2750° F, is used with a spe 
cial Gaertner Creep Test Instrument fo 
accurately measuring the linear expansics 
and contraction of 8” specimens. Visible 
are two observation ports for sighting with 
the creep test instrument across the 

of the specimen positioned horizontal 
inside o@ bonded silicon carbide tube. 





se OAKITE PRODUCTS, INC. se 
os: 32H Thames Street, NEW YORK 6, N.Y. 3 
os Technical Service Representatives Located in % 


Principal Cities of United States and Canada ie 15, 1948. 


ELECTROCHEMICAL SocrgeTry, fall 
meeting. New York, N. Y. Oct. 
13-16, 1948. 

FOUNDRY EQUIPMENT MANUBFAC- 
TURERS ASSOCIATION, annual 
meeting. White Sulphur Springs, 
W. Va. Oct. 14-15, 1948. 


nual forum. Urbana, Ill. Oct. 13- 
@iecrRic PURNACE 


MO AKITE 


1461 Buffalo Avenue 
NIAGARA FALLS, N. Y. 
Specialized Industrial Cleaning Representatives in principal citie: 
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FURNACES 


TEMPER SCREWS AT ‘0.000 093 6 
FUEL COST PER POUND 


Lindberg Steel Treating Co., Chicago, the world’s largest custom heat 
treating organization and companion company to Lindberg Engineering 
Co., uses twenty-nine 100% forced-convection Lindberg Cyclone Fur- 
naces for low-cost production tempering of many jobs—from tiny screws 
to 4 ton charges of forgings. 

Here is one typical job, self-tapping screws tempered in one of the 
nine furnaces shown above (the third one from the front—it has a work 
chamber 22” in diameter by 26” in depth). Note the low unit cost. 


FUEL COST $0.000 093 6 PER LB. 
Weight of charge 1019 Ibs. 
Temperature 600° F. 
Time in furnace 65 minutes 
Lindberg Cyclone Furnaces can help re- Fuel consumed 159,000 BTU (1.59 Therms) 
e the costs and improve the quality of Fuel cost @ 6c Therm Pac 
ur tempering, annealing, nitriding, stress- Hardness is easily controlled to plus or minus 1 Rockwell “C.” Heat- 
leving and non-ferrous heat-treating. ing is rapid and uniform. Heat is generated in a separate chamber 
blletin 53, “Lindberg Gas Fired Cyclone away from the charge, then circulated by blower through all parts of 
mpering Furnaces,” tells how. Ask for the work chamber. All work is uniformly heated at the same instant— 
(Bulletin 14 covers Electric Cyclones.) radiant heat does not reach outside of charge first . . . and center last. 


LINDBERG ENGINEERING COMPANY 2451 W. Hubbard Street, Chicago 12, Illinois 


(NDBERG Wa FURNACES 
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PROFITABLE 
BOOKS 


Shows what 
powder metallurgy 
can do for you 


By P. Schwarzkopf & Associates of 
the American Electro Metal Corp. 
A — source cae ee information on the 
of pow production pehaies vi fal not _— re- 
pay burt will y moe ye careful 
says H.W.G. in Metal Industry. 
Schwarzkopf has conferred a very 
benefit on powder metallurgists."’ 


1000 
production aids 


illustrated 
Jig-Tooling 
Dictionary 


By T. G. Thompson & R. A. Peterson 


988 clear working drawi with ome 

explanations, graphicall yp Re. 

a ten og, and use of all basic aie 
uipment. Full tables of pertinent data in- 

claded. A highly useful reference for tool and 

production departments. 


a 
SiWPl! FIED PONG 
ne | EWA ' . 

How to do it 
the best and 


eastest way 


Simplified 
Punch & Diemaking 


By James Walker & C. C. Taylor 


Explains each step in the design, construction 
and use of all types of dies and punches for 
fabricating sheet metal. Includes information 
on the latest and best methods and materials. 
This book will help you get your good ideas 
into production. 


SEE THEM ON APPROVAL 


The Macmillan Co., 60 Fifth Ave., N. Y. 11. 


Please send me on 10 days’ approval copies 
of the books checked below. 


[] Pewder Metallurgy $8.00 


([] Mwstrated Jig-Tooling Dictionary 
$7.50 


C] Simplified Punch & Diemaking $5.00 


Signed 





Address 











“Metals Handbook 


_ METALS 
| Edited by 


| effort. 


| vironments, 


| metals and for 20 








HANDBOOK — 1948 EDITION. 
Taylor Lyman. Published by | 
American Society for Metals, Cleveland 3, 
Obio, 1948. Fabrikoid, 842 x 11 in., 1444 
pages. Price $15.00. This is a revision and 
substantial enlargement of the 1939 edi- 





tion, and includes new theories and de- 
velopments which resulted from the war | 
It is divided into four principal | 
sections: General; Ferrous Metals; Non- 
ferrous Metals; and Constitution of Alloys. 

The General section, covering metals, 
processes and methods, contains new articles 
on mechanical testing, non-destructive in- 
spection of metallic materials, dilatometry, 
wear, oxidation, stress corrosion, relief of 
residual and Many 
of the other articles as well as the glossary 
of definitions have been revised and ex- 
panded. 

In the Ferrous Metals section the treat- | 


stress, service tailures 


| ment of cast and wrought materials used 


im corrosive en- 
and the manufacture of iron 
and steel have been expanded; information 
on the iron blast furnace process has been 
added; a section on hardenability and a 
correlated set of 10 articles on the alloy- 
ing elements in steel are among the in- 
novations. 


at high temperature or 


Data sheets presenting information about 
220 nonferrous metals and alloys are in- 
cluded in the Nonferrous Metals section; 
discussions of melting, shaping, treating 
and corrosion have been enlarged. New 
sections are included for the eight precious 
miscellaneous metals | 
not discussed elsewhere. 

The Constitution of Alloys section con- 
tains all articles about constitution of binary 
and ternary alloys, with the included phase 
diagrams, prepared according to a uniform 
style. The Index has been greatly expanded 
and should be even more useful than in the | 
past. 

This was a tremendous job and those re- 
sponsible for it are to be congratulated 
on a fine piece of work. It was well worth 
waiting for. 


Other New Books 


Tecnno.ocy or Lignt Merats (Tecunotocn 

ratte). By Alfred on Zeerleder. Pu 
lished by Rascher Verlag, Zurich, Switzerland, 1947. | 
Cloth, 6% x 9 in., 364 pages. Price S.Fr. 36.— | 
(Paper bound S.Fr. 32.—). In German. Among 
the topics discussed are alloys, properties and test | 
methods, finishing and corrosion, melting, 
rolling, press forming, drawing, wire, heat 
spinning, welding and brazing. 


LeIcuT™M! 


casting, 
treating, 
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You can get 


f 


A A 4h / 


PHOSPHOR BRONZ 


the way 
you want it! 


FORMS: In sheets, plates, strip 


wire, rods, bars, seamless tubes ani 
special shapes. 


ALLOYS: In ten standard compos 


tions (including a free-cutting @ 
loy) with tin content ranging fra 
1.25 percent to 10.5 percent. 

Tell us what you make and ho 
it’s used. Our Technical Depart 
ment is at your service in helping 
you select the correct alloy, t 
most serviceable temper, the m0 
economical form. 


vA 


THE AMERICAN BRASS COMPA 
General Offices: Waterbury 88, Connecttt 


Subsidiary of Anaconda Copper Mining 


In Canada: AXacoNDA AMERICAN Brass L® 


New Toronto, Ont. 


TENSILE STRENGTH 
ELASTIC LIMIT 
RESISTANCE TO FATIGl 


RESISTANCE TO 
CORROSION 


RESISTANCE TO WEAF 
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